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Mpqykpi" vjg" vgorgtcvwtgu" rgqrng" ctg" gzrgtkgpekpi" kp" vjgkt" jqwugu" cpf" vjg" nkokvu" vjcv" tgukfgpvu" ecp"
vqngtcvg" ku"c" hktuv" uvgr" vq"rtqhhgt"rcuukxg" uqnwvkqpu" vq" tgfweg"fkueqohqtv" cpf"gpgti{"fgocpf"cpf" vjgp"







Vjg" tguwnvu" htqo" vjg" uvwf{" ujqygf" vjcv" fwtkpi" vjg" ft{" ugcuqp" oqpkvqtkpi" rgtkqf." vjg" cxgtcig" cpf"
oczkowo"vgorgtcvwtgu"kp"vjg"ckt/eqpfkvkqpgf"ecug"uvwfkgu"ygtg"54̇E"cpf"56̇E="cpf"53̇E"cpf"58̇E"hqt"
vjg" pcvwtcnn{" xgpvkncvgf" dwknfkpiu0" Vjku" eqorctgu" ykvj" vjg" gzvgtpcn" cxgtcig" cpf" oczkowo" ckt"
vgorgtcvwtgu" qh" 53̇E" cpf" oqtg" vjcp" 62̇E0" F{pcoke" ukowncvkqp" oqfgnnkpi" ycu" wugf" vq" tgxgcn" vjg"
ugpukvkxkv{"qh"vjg"eqqnkpi"nqcfu"vq"xctkqwu"vjgtocn"kpvgtxgpvkqpu"*g0i0"kpuwncvkqp"cpf"ujcfkpi+"kp"vjg"ecug"
uvwf{" dwknfkpiu0" Vjg" qrvkowo" rcuukxg" eqqnkpi" kpvgtxgpvkqp" *kpxqnxkpi" tqqh" cpf" ycnn" kpuwncvkqp" cpf"
ujcfkpi+"rtqxgf" vq"dg"ghhgevkxg" kp"tgfwekpi" vjg" kpfqqt"oczkowo"vgorgtcvwtgu"d{"oqtg" vjcp"7̇E"hqt"
pcvwtcnn{" xgpvkncvgf" ecugu" cpf" vjg" eqqnkpi" nqcf0" Vjku" vtcpuncvgu" vq" c" oqpvjn{" equv" ucxkpi" kp" vjg" ckt/
eqpfkvkqpgf"oqfgn"qh"P:.332"*̊380;9+"yjkej"ku"ukipkhkecpv"eqorctgf"vq"vjg"Pkigtkcp"Pcvkqpcn"Okpkowo"
Ycig"qh"P3:.222"*̊59088+0""
Vjku" uvwf{" ocmgu" c" ukipkhkecpv" eqpvtkdwvkqp" vq" wpfgtuvcpfkpi" vjg" tgcn" cpf" kfgcn" vjgtocn" eqpfkvkqpu"









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































K" yqwnf" nkmg" vq" vjcpm" o{" ugeqpf" uwrgtxkuqt." Rtqhguuqt" Igtcnf" Cfngt" hqt" jku" xcnwcdng" uwrrqtv" cpf"
kpukijvhwn"fkuewuukqpu"vjtqwijqwv"vjg"rgtkqf"qh"rtgrctkpi"vjku"vjguku0"Cnuq."vq"vjg"Fktgevqt"qh"E0C0U0G0"





























































































qh" gpgti{" vq" twp" cpf" ockpvckp." yjkej" ocp{" ecppqv" chhqtf0" Jgpeg." vjg" eqpvkpwqwu" twppkpi" qh" ckt/
eqpfkvkqpkpi" ku"pqv" hgcukdng"cpf"uwuvckpcdng"*Cfclk"gv"cn0."4237+0"Kp"cffkvkqp."dgecwug"qh" vjg" ncem"qh"c"
eqpuvcpv"rqygt"uwrrn{."rgqrng"vgpf"vq"vwtp"vq"igpgtcvqtu"cu"c"dcem/wr"rqygt"uwrrn{"hqt"vjgkt"gngevtkecn"
crrnkcpegu."gurgekcnn{"hqt"ogejcpkecn"eqqnkpi0""






uwuvckpcdng" uqnwvkqpu" nkmg" gzrnqtkpi" ogvjqfu" qh" tgfwekpi" gpgti{" wug" cpf" tgnkcpeg" qp" hquukn" hwgn" vq"
igpgtcvg" rqygt0" C" ukipkhkecpv" coqwpv" qh" hquukn" hwgn" gpgti{" wugf" d{" vjg" tgukfgpvkcn" jqwukpi" ugevqt"
rtqfwegu"c"ukipkhkecpv"rgtegpvcig"qh"itggpjqwug"icu"gokuukqpu"vjcv"eqpvtkdwvg" vq"inqdcn"yctokpi"cpf"





ycu" eqpuwogf" kp" vjg" tgukfgpvkcn" dwknfkpi" ugevqt." 42'" hqt" vjg" eqoogtekcn" ugevqt" cpf" 32'" hqt" vjg"
kpfwuvtkcn"ugevqt0"
Cnvgtpcvkxg" yc{u" qh" tgfwekpi" gpgti{" eqpuworvkqp" vjcv" fq" pqv" tgn{" qp" qt" gnkokpcvg" vjg" pggf" hqt"
ogejcpkecn"eqqnkpi"kp"jqwugjqnfu"ctg"gpeqwtcigf"d{"tgugctejgtu0"Rcuukxg"eqqnkpi"uvtcvgikgu"ecp"tgfweg"
gpgti{"wug."kpetgcug"eqohqtv."cpf"gpeqwtcig"vjg"jgcnvj"qh"qeewrcpvu"kp"c"dwknfkpi0"Hwtvjgtoqtg." vjg{"
cnuq" tgurqpf" vq" enkocvg" cpf" ukvg" eqpfkvkqpu"yjkng" ucxkpi" gpgti{" *Vcngd." 4236+0"Cfqrvkqp" qh" rcuukxg"


















Ukoknct" kuuwgu"jcxg"cnuq"dggp"fqewogpvgf" kp"qvjgt"rctvu"qh" vjg"yqtnf."yjgtg" vjgtg" ku" c" eqpukfgtcdng"






ykpvgt" kp" c" vgorgtcvg" tgikqp+" yjkej" dgikpu" kp" Crtkn" cpf" gpfu" kp" Qevqdgt" cpf" vjg" ft{" ugcuqp" *vjg"
gswkxcngpv"qh" uwoogt" kp"c" vgorgtcvg"enkocvg+"yjkej"dgikpu" kp"Qevqdgt" cpf"gpfu" kp"Crtkn0"Jqygxgt."
ykvjkp" vjku"rgtkqf." vjgtg" ku"c"dtkgh" kpvgtnwfg"qh"jctocvvcp."c"rgtkqf"yjgp" vjg"Pqtvj/Gcuv"Vtcfg"Ykpf"
oqxgu" kp"ykvj" vjg"ockp" hgcvwtg"qh"fwuv"jc¦g." kpvgpukhkgf"eqqnpguu."cpf"ft{pguu0"Hqtvwpcvgn{." vjg"jkij"
cnvkvwfgu"cpf"wpfwncvkpi"vgttckp"qh"vjg"HEV"cev"cu"c"oqfgtcvkpi"kphnwgpeg"qp"vjg"ygcvjgt"qh"vjg"vgttkvqt{0"
Vjg" oczkowo" fc{vkog" ckt/vgorgtcvwtg" tcpigu" htqo" 4:̇" E" vq" 57̇E" cpf" c" okpkowo" pkijv/vkog"
vgorgtcvwtg"tcpikpi"htqo"3:̇E/45̇E"*Yqtnf"enkocvg"iwkfg."4236+0"Vjg"jqwukpi"ukvwcvkqp"kp"Cdwlc"ku"
xgt{"ugxgtg."cu"ocp{"rgqrng"kp"vjg"ekv{"ecppqv"chhqtf"vjg"nqy/equv"jqwugu"rtqxkfgf"d{"vjg"iqxgtpogpv."











40" Kpxguvkicvg" vjgtocn" eqpfkvkqpu" qh" qeewrcpvu" kp" tgukfgpvkcn" dwknfkpiu" kp" nqy/kpeqog1" nqy/okffng"
kpeqog"ctgcu"kp"Cdwlc."Pkigtkc0"


























cpf" ujcfkpi" fgxkegu" qp"ykpfqyu" kp" vjg" fgukip" qh" tgukfgpvkcn" dwknfkpiu" kp" Pkigtkc." cnn" eqpvtkdwvg" vq"
kpetgcugf"jgcv"uvtguu"cpf"fkueqohqtv"kp"dwknfkpiu0"Vjgtg"ku"c"itgcv"pggf"hqt"vjg"kpfqqt"gpxktqpogpv"vq"dg"












rqvgpvkcn" qh" ocmkpi" vjg" kpfqqt" gpxktqpogpv" oqtg" eqohqtvcdng" hqt" qeewrcpvu" cpf" tgfwekpi" gpgti{"
eqpuworvkqp0"Tgugctej" kpvq"xkcdng" uqnwvkqpu" vq" vjg"rtqdngou"cuuqekcvgf"ykvj" kpfqqt"fkueqohqtv"jcxg"
ujqyp"vjcv"rcuukxg"eqqnkpi"crrtqcejgu"ctg"gpxktqpogpvcnn{"oqtg"dgpkip."nguu"gzrgpukxg."tgfweg"gpgti{"
wug" cpf" kortqxg" vjg" kpfqqt" gpxktqpogpv" *Ucpvcoqwtku" gv" cn0." 4229c=" Ucpvcoqwtku" gv" cn0." 4229d+."
gurgekcnn{" kp" jqv" jwokf" enkocvgu" nkmg" Cdwlc." Pkigtkc0" Vjg" rtqurgevu" qh" tgfwekpi" cevkxg" gpgti{"
eqpuworvkqp"hqt"eqqnkpi"dwknfkpi"kpvgtkqtu"kp"jqv/jwokf"enkocvgu"ecp"dg"uggp"kp"rcuukxg"crrtqcejgu"cpf"
uvtcvgikgu=" vjg{" cnuq" ecp" tgfweg" tkukpi" gpgti{" fgocpfu" cpf" vjg" ghhgev" qh" itggpjqwug" icugu" qp" qwt"
gpxktqpogpv"*Qlgdqfg"cpf"Ikfcfq."422:+0"""
Kp"uwooct{."Pkigtkc" ku"c"eqwpvt{"ykvj"pwogtqwu"tguqwtegu"dwv"ecppqv"rtqxkfg"eqpuvcpv"rqygt" vq" vjg"
fqoguvke" ugevqt"dgecwug"qh" c"xctkgv{"qh" hcevqtu." kpenwfkpi"rgtxcukxg"okuocpcigogpv" cpf" eqttwrvkqp0"
Fgukipgtu"cpf"dwknfgtu"ctg"cnuq"tgurqpukdng0"Vjg{"eqpuvtwev"dwknfkpiu"ykvj"nkvvng"qt"pq"tgictf"hqt"vjg"nqecn"
enkocvg" cpf" vjgtocn" eqohqtv" eqpukfgtcvkqpu0" Vjgtg" ku" pq" ghhgevkxg" ujkgnf" qt" kpuwncvkqp" dgvyggp" vjg"
qwvfqqt"gpxktqpogpv"cpf" vjg"dwknfkpi" kpvgtkqt"cpf"eqpugswgpvn{"c"jkij" ngxgn"qh" uqnct"ickp"gpvgtu" vjg"
dwknfkpi"vjtqwij"kvu"qrcswg"hcdtke"g0i0"vjtqwij"vjg"v{rkecn"wpkpuwncvgf"ogvcn"tqqh0"Vjku"ecwugu"vjgtocn"
fkueqohqtv"vq"vjg"qeewrcpvu."cu"vjg"dwknfkpi"gpxgnqrg"ecp"pgkvjgt"tghngev"uwpnkijv"cyc{"pqt"rtgxgpv"vjg"
jgcv" cduqtdgf" dgkpi" vtcpuokvvgf" vq" vjg" kpvgtkqt0" Uwuvckpcdng" rcuukxg" fgukip" crrtqcejgu" ujqwnf" dg"




























ku" eqpukfgtcdng" kpvgtguv" cpf" iqxgtpogpv" kpvgtxgpvkqp" *dwknfkpi" tgiwncvkqpu." hkpcpekcn" kpegpvkxgu+" kp"
kortqxkpi"dwknfkpi"fgukip" vq"ockpvckp"eqohqtv" cv" c" nqygt"gpgti{"equv0"Tgeqoogpfcvkqpu" ctg"dctgn{"





















Pkigtkc." ogvjqfu" vq" tgfweg" gpgti{" fgocpfu" cpf" ucvkuh{" vjg" gpgti{" fgocpf" rcuukxgn{" d{" rtqxkfkpi"
kpukijvu"cpf"tgeqoogpfcvkqpu"qh"vjgqtgvkecn"cpf"rtcevkecn"xcnwg"hqt"fgekukqp"uwrrqtv"kp"gpxktqpogpvcn"
fgukipu" cpf" uwuvckpcdng" gpgti{" dwknfkpi" rqnke{"ykvjkp" vjg" uwd" Ucjctcp" Chtkec" cpf" vtqrkecn" tgikqpu0"
Tgictfkpi" jwocp" vjgtocn" eqohqtv." vjgtg" jcu" dggp" owej" fqewogpvgf" ocvgtkcn" yqtnfykfg" htqo"
rj{ukqnqikecn."cfcrvkxg"cpf"uqekcn"j{rqvjgugu"dwv"vjtqwijqwv"uwd/Ucjctcp"Chtkec."gurgekcnn{"vjg"vtqrke"
tgikqpu." vjgtg" ku" c" rcwekv{" qh" nkvgtcvwtg" qp" vjg" eqohqtv" qh" qeewrcpvu" cpf" vjg" tgukfgpvkcn" vjgtocn"








Vjg"ogvjqfqnqi{" hqt" vjku" tgugctej" kpenwfgf" gpxktqpogpvcn"oqpkvqtkpi." rquv/qeewrcpe{" cpf" eqohqtv"





9+." ]*/5" vq"-5+_" hqt" vjgtocn"eqohqtv"ycu"cfqrvgf" hqt" vjku" tgugctej."dgecwug" kv" kpeqtrqtcvgu"gxcnwcvkxg"
ogvjqfu"yjkej"ctg"dcugf"qp"cp"cfcrvkxg"crrtqcej0"Vjku"crrtqcej"eqxgtu"vjgtocn"eqohqtv"cpf"kpfqqt"
gpxktqpogpv" rctcogvgtu0" Kv" cnuq" cnnqyu" qeewrcpvu" kp" pcvwtcnn{" xgpvkncvgf" dwknfkpiu" cpf"okzgf"oqfg"
*j{dtkf+"dwknfkpiu" vq"dg" uvwfkgf"ykvj"c"ykfgt" tcpig"qh" vjgtocn"eqohqtv"rctcogvgtu"yjkej" kpenwfgf"c"


















Rcemcig" hqt" Uqekcn" Uekgpegu+" vq" tgxgcn" kphqtocvkqp" cdqwv" vjg" tgcn/nkhg" eqpfkvkqpu" qh" qeewrcpvu" kp"
tgukfgpvkcn" dwknfkpiu." qeewrcpv" cfcrvcvkqp" cpf" fqoguvke" gpgti{" fgocpf" cpf" wug" ykvjkp" vjg" tgikqp0"








Ejcrvgt" 3<" Vjku" ejcrvgt" ikxgu" cp" qxgtxkgy" qh" vjg" yjqng" tgugctej." tgugctej" ogvjqfqnqi{" cpf" kvu"
ukipkhkecpeg0"
Ejcrvgt" 4<" Vjku" ejcrvgt" tgxkgyu" vjg" nkvgtcvwtg" qp" vjgtocn" eqohqtv." rcuukxg" eqqnkpi" cpf" jqwukpi" kp"
Pkigtkc0"Vjg" ejcrvgt" ikxgu" cp" kfgc" qh"yjcv" vjgtocn" eqohqtv" ku." cpf" vjg" xctkqwu" eqohqtv"oqfgnu" cpf"





































hqtgkipgtu." ekvkgu" nkmg"Nciqu." Kdcfcp" cpf"Cdwlc" ctg"ocuukxg" cpf" qxgtetqyfgf." hknngf"ykvj" eqpiguvgf"
xgjkewnct" vtchhke." vjgcvtgu."fgrctvogpv"uvqtgu." tguvcwtcpv."cpf"uwrgtoctmgvu0"Nkvvng"wtdcp"rncppkpi"ycu"
wugf"vq"rncp"vjgug"ekvkgu"cu"oquv"Pkigtkcp"ekvkgu"itgy"qwv"qh"owej"qnfgt"vqypu"cpf"gxgpvwcnn{"gzrcpfgf"
kpvq"nctigt"ogvtqrqnkvcp"ekvkgu0"Vjg"uvtckp"qp"ocp{"ugtxkegu"uwej"cu"jqwukpi."rqygt"cpf"vtcpurqtvcvkqp"
ycu"ecwugf"d{" vjg"jwig" twtcn/wtdcp"okitcvkqp"yjgtg"rgqrng" nghv" vjg"xknncigu" vq" vjg" uvcvg" ecrkvcnu" hqt"
itggpgt"rcuvwtgu0"Kpeqpukuvgpv"rqygt"fkuvtkdwvkqp."rqygt"ewvu"cpf"kpvgttwrvkqpu"qh"vjg"vgngrjqpg"ugtxkeg"
ctg"pqv"wpeqooqp."*Ucodq."422:="Goqxqp"gv"cn0."4232+0""Vjg"vtqrkecn"nqecvkqp"qh"Pkigtkc"rtgugpvu"c"jqv"
enkocvg" rtqdngo." *Cmcpfg." 4232="Cmcpfg" cpf"Cfgdcoqyq." 4232="Cnnw." 4236="Fcpkgn." 4237+"yjkej"
etgcvgu"kpfqqt"fkueqohqtv"fwg"vq"vjg"jkij"vgorgtcvwtgu"gzrgtkgpegf"d{"qeewrcpvu"yjq"pqy"eqooqpn{"
tgn{"qp"ckt/eqpfkvkqpkpi"hqt"eqqnkpi0"Wphqtvwpcvgn{."fwg"vq"vjg"ncem"qh"c"eqpuvcpv"rqygt"uwrrn{."tgukfgpvu"

















Vjg" ngxgnu"qh"jqwugjqnf" kpeqog"oc{"dg"encuukhkgf"cu<" vjg" nqygt." nqygt/okffng."okffng"cpf" vjg"jkij/
kpeqog"gctpgtu0"Vjgug"ctg"gzcokpgf"pgzv"kp"tgncvkqp"vq"vjg"v{rg"qh"fygnnkpi"v{rkecnn{"cuuqekcvgf"ykvj"
gcej"encuu0"
1) Lower income earners 
Nqygt/kpeqog"gctpgtu"kp"Pkigtkc"ecp"dg"encuukhkgf"cu"c"itqwr"qh"rgqrng"yjq"qp"cxgtcig"gctp"oqpg{"qt"






















2) Lower-middle income earners 
Vjku"itqwr"eqortkugu"uwrgtxkuqt{."engtkecn."lwpkqt"ocpcigtkcn."cfokpkuvtcvkxg."qt"rtqhguukqpcn"yqtmgtu"
yjq"gctp"dgvyggp"&37/52"rgt"fc{0"Vjg{"ecp"dg"fghkpgf" cu"rgqrng"yjq"gctp" hqwt" vkogu" vjg"pcvkqpcn"

















hnqqt" vq"egknkpi"jgkijv"qh"502o" /"504o0"Vjg"jqwugu"ctg"fgukipgf"cpf"uwrgtxkugf"d{"rtqhguukqpcnu" k0g0"








































Uqog"qh" vjg"dwknfkpi"ocvgtkcnu"wugf." nkmg" tqqhkpi"ujggvu." vkngu"cpf"rckpvu"ctg" korqtvgf0"Vjgug"jqwugu"































dggp" cp{" ukipkhkecpv" kortqxgogpv" kp" vjg" swcnkv{" qh" dwknfkpiu" ogcpv" hqt" nqy/kpeqog" gctpgtu" yjq"
eqpuvkvwvg"vjg"xcuv"oclqtkv{"qh"vjg"rqrwncvkqp"qh"Pkigtkc"*Qnqvwcj"cpf"Clgpkhwlcj."422;+0"Vjg"ocuukxg"
twtcn/wtdcp"okitcvkqp"jcu"dggp"ecwugf"d{"vjg"ncem"qh"twtcn"fgxgnqrogpv."iqxgtpogpvÓu"dkcu"vqyctfu"vjg"







Ceeqtfkpi" vq" c" tgrqtv" d{" vtcfkpigeqpqokeu0eqo" *423:+" oqtg" vjcp" 6:'" qh" Pkigtkcpu" nkxg" kp" ekvkgu0"
Dgecwug"qh"vjku"rqrwncvkqp"gzrnqukqp"kp"vjg"wtdcp"egpvtgu."qxgtetqyfkpi"cpf"kpcfgswcvg"fygnnkpiu"ctg"
pqy" c" ugtkqwu" rtqdngo."ykvj" qxgt" 82'"qh"Ceeqtfkpi" vq" c" tgrqtv" qp" wtdcp"okitcvkqp" d{" vjg"Hgfgtcn"






































cu" tgpv" rc{ogpv0"Vjku" v{rg"qh" jqwukpi"rtqxkfgu" ceeqooqfcvkqp" hqt" ctqwpf"47'"qh" ekxkn" ugtxcpvu" kp"
Pkigtkc"*Vcndc."4226+0"Ceeqtfkpi"vq"Odc"*3;;5+."vjgtg"ctg"vyq"fkuvkpevkxg"v{rgu"qh"iqxgtpogpv"qypgf"
jqwukpi."pcogn{" vjcv"qh" vjg"iqxgtpogpv" tgukfgpvkcn" ctgcu" *ITCu+"cpf" vjg" nqy/kpeqog"uvchh"jqwukpi0"
Vjgug"ITCu"qtkikpcvgf"htqo"vjg"Dtkvkuj"eqnqpkcn"cfokpkuvtcvkqp"cpf"ecp"dg"hqwpf"pgctn{"cnn"qxgt"vjg"
oclqt" ekvkgu" kp" Pkigtkc0" Vjg" Dtkvkuj" dtqwijv" kp" vjku" eqpegrv" qh" dwknfkpi" Gwtqrgcp" swctvgtu" vq"









qh" yqtm0" Vjku" v{rg" qh" jqwukpi." eqorctgf" vq" ITCu." ku" uocnngt" cpf" nguu" hcujkqpcdng0" Vjg" fygnnkpiu"
pqtocnn{"eqpukuv"qh"qpg"qt"vyq/dgftqqo"hncvu"kp"fgvcejgf."ugok/fgvcejgf."qt"vgttcegf"jqwukpi"qp"uocnn"
rnqv" uk¦gu" *Pfwdwg¦g." 422;+0" Jkij/fgpukv{" pgkijdqwtjqqfu" ctg" wuwcnn{" cuuqekcvgf" ykvj" vjku" v{rg" qh"
jqwukpi"cpf"dcuke"cogpkvkgu"cpf"wvknkvkgu"nkmg"tqcfu."gngevtkekv{"cpf"ycvgt"uwrrn{"ctg"rtqxkfgf"ocmkpi"












97'"qh" vjgkt" cppwcn"dcuke" ucnct{" *Vcndc."4226+0"Vjg"Hgfgtcn"Iqxgtpogpv"jcf"ctiwgf" vjcv" vjg"rqnke{"
gpcdngu" ekxkn" ugtxcpvu" vq" ceswktg" jqwugu" cv" chhqtfcdng" rtkegu" cpf" rtqxkfg" jqwukpi" hqt" cnn" Pkigtkcpu0"
Pqpgvjgnguu."etkvkeu"vgpf"vq"fkucitgg="vjgkt"ctiwogpv"ku"vjcv"vjgug"jqwugu"ctg"kp"hcev"uqnf"cv"ewttgpv"octmgv"
rtkegu"vjgtghqtg"ocmkpi"vjgo"vqq"gzrgpukxg"cpf"fkhhkewnv"vq"dw{0"Oquv"ekxkn"ugtxcpvu"cntgcf{"qeewr{kpi"








cv" c" uwdukfkugf" tcvg0"Crrnkecpvu" hqt" vjg"rtqitcoog"ctg" ugngevgf"d{"c" tchhng"ftcy0"Wphqtvwpcvgn{." vjku"
jqwukpi"rtqitcoog"tgockpu"c"u{odqn"qh"c"hckngf"cvvgorv"d{"vjg"hgfgtcn"iqxgtpogpv"vq"rtqxkfg"chhqtfcdng"
jqwukpi"vq"oquv"Pkigtkcpu"cpf"kpvgtxgpg"fktgevn{"kp"vjg"wtdcp"jqwukpi"octmgv0"Vjg"cnnqecvkqp"rtqeguu"ku"
htgswgpvn{" cdwugf" cpf" ocpkrwncvgf" vjgtghqtg" fgp{kpi" vjqug" vjcv" rtqrgtn{" ogtkv" vjgug" jqwugu" cpf"
cnnqecvkpi"vjgo"vq"vjqug"vjcv"guugpvkcnn{"uejgogf"vjgkt"yc{"kpvq"igvvkpi"vjg"jqwugu"knngikvkocvgn{0""
Qykpi" vq" vjg" hcknwtg" qh" vjg" rtqitcoog." vjg" ewttgpv" tcvkqpcng" qh" vjg" iqxgtpogpv" ku" vjcv" jqwukpi"









vjg" korngogpvcvkqp" qh" vjg" jqwukpi" rqnkekgu" ycu" vqq" nkokvgf" vq" jcxg" cp{" ogcpkpihwn" korcev" qp" vjg"
rtqxkukqp"qh"jqwukpi"vq"cnn"kp"vjg"eqwpvt{"*Q¦q."3;;2+0"Ceeqtfkpi"vq"vjg"Pkigtkcp"Jqwukpi"Rqnke{"*HIP."
4224+."qxgt";2"rgt"egpv"qh"vjg"ewttgpv"jqwukpi"uvqem"ku"rtqxkfgf"d{"vjg"rtkxcvg"ugevqt0"Vjku"ugevqt"ku"c"












vjg"nqy"gpf"uwduvcpfctf"jqwugu" kp" vjg" nqy/kpeqog"itqwr"vq"vjg" nwzwtkqwu"jqwugu"qh" vjg"jkij/kpeqog"














eqortkugu" vjtgg" ecvgiqtkgu" pcogn{" vjg" vtcfkvkqpcn" nctig/uecng" eqpuvtwevkqp" hktou." ownvkpcvkqpcn" eq/
qrgtcvkqpu."cpf"vjg"uocnn"cpf"ogfkwo"uecng"rtqrgtv{"fgxgnqrogpv"hktou0"
Vjg" nctig/uecng" eqpuvtwevkqp" hktou" nkmg" Lwnkwu" Dgtigt."I0" Ecrrc." Ugvtceq"Pkigtkc" Nkokvgf." Tg{pqnfu"
Eqpuvtwevkqp"Eqorcp{."Fcpvcvc"cpf"Ucyqg"Eqpuvtwevkqp"Eqorcp{."Cueqv"Chtkec"Nkokvgf."Equvckp"Yguv"
Chtkec."Ejkpgug"Ekxkn"Gpikpggtkpi"Eqpuvtwevkqp"Eqorcp{"gve0"godctm"qp"nctig"uecng"gzenwukxg"jqwukpi"





Vjg" Dki/Ownvkpcvkqpcnu" uwej" cu" Ujgnn" Qkn" Eqorcp{."Oqdkng" Vgngeqoowpkecvkqp" Eqorcp{" *OVP+."
Pkigtkcp"Pcvkqpcn" Rgvtqngwo"Eqorcp{" *PPRE+." Wpkvgf"Chtkec" Eqorcp{" *WCE+." Dtkvkuj" Cogtkecp"




vjgkt" uvchh" cv" fkhhgtgpv" ngxgn" qh" kpeqog" htqo" nqy" vq" jkij" kpeqog" gctpgtu0" Jqygxgt." kp" tgcnkv{" vjg"
eqqrgtcvkqpÓu"kpenkpgf"vq"rtqxkfg"jqwukpi"qpn{"hqt"vjg"okffng/jkij"ngxgn"uvchh"ngcxkpi"vjg"nqy/kpeqog"
itqwr"vq"uqtv"qwv"vjgkt"ceeqooqfcvkqp"vjgougnxgu0""
Vjg" uocnn" cpf"ogfkwo"uecng"rtqrgtv{"fgxgnqrgtu" hqto" vjg" ncuv"itqwr"qh"rtkxcvg" hktou0"Vjg{"wuwcnn{"
rtqxkfg"jqwugu"ockpn{"hqt"vjg"wrrgt/okffng"vq"vjg"jkij/kpeqog"itqwr"kp"vjg"wtdcp"ctgcu"qh"vjg"eqwpvt{0"









































Vjgtocn" eqohqtv" ku" nkpmgf" vq" vjg" pggf" vq" ockpvckp" cp" cnoquv" eqpuvcpv" kpvgtpcn" dqf{" vgorgtcvwtg."
kttgurgevkxg"qh"vjg"tcvg"cv"yjkej"jgcv"ku"igpgtcvgf"ykvjkp"qwt"dqfkgu"qt"yjcv"gpxktqpogpv"yg"ctg"kp0"Vjku"
uvcdng"eqtg"dqf{" vgorgtcvwtg"qh"ctqwpf"59̇E" ku"guugpvkcn" hqt"qwt"jgcnvj"cpf"ygnn/dgkpi0"Vjg" vjgtocn"
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Yjgtg"県c"ku"vjg"ckt"xgnqekv{."県ct"ku"vjg"tguwnvcpv"ckt"xgnqekv{"eqpukfgtkpi"vjg"codkgpv"ckt"xgnqekv{"cpf"vjcv"
fwg"vq"cevkxkvkgu"cpf"fkurncegogpv"qh"vjg"rgtuqp<"
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Yjgtg"j"?"7089"z"32:"Y1o4"M6"ku"vjg"Uvghcp/Dqnv¦ocpp"eqghhkekgpv"cpf"計um"?"20;9"ku"vjg"gokuukxkv{"qh"vjg"
umkp0"Vjg"ghhgevkxg" tcfkcvkqp"ctgc"qh" vjg"dqf{"*Ct+" ku"pqv"gcu{" vq"dg"gxcnwcvgf0" Kv"ecp"dg"ytkvvgp"cu"c"
htcevkqp"qh"vjg"Fwdqku"ctgc<"
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Vjg"ogcp"tcfkcpv"vgorgtcvwtg"*殖t+"ecp"dg"gxcnwcvgf"wukpi"vjg"gorktkecn"hqtownc<"
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Yjgtg"Vi"ku"vjg"kpukfg"inqdg"vgorgtcvwtg"*fghkpgf"kp"KUQ"9948+0"
Dgujkt"cpf"Tcoug{"*3;::+"kp"Flqpi{cpi"gv"cn0"*4232+"rtqrqugf"c"oqtg"ukornkhkgf"hqtownc"cu<"
殖t"?"Vi"-"30:"Á県c"*Vi"Î"Vc+" " " " " " " *4032+"
"
4090406" Oqkuvwtg"ghhgev"Î"gxcrqtcvkxg"eqqnkpi"
Vjg"ghhgev"oqkuvwtg"jcu"qp"jgcv" vtcpuhgt" ku"fwg"vq"vjg"fcorpguu"qh"uqog"qticpu"nkmg"vjg" nkru."g{gu"qt"
tgurktcvqt{" vtcev0" Jqygxgt." cv" vjcv" ngxgn" vjg" vtcpuhgtu" ctg" tgncvkxgn{" uocnn0" Cv" vjg" ngxgn" qh" vjg" umkp."
tgiwncvqt{"uygcvkpi"etgcvgu"cp"korqtvcpv"gxcrqtcvkxg"jgcv"nquu"*G+"ikxgp"d{<"
G"?"jg"*RcJ兩Q"Î"RumJ兩Q+"CgHren" " " " " " " *4033+"
yjgtg"jg"*jg"?"mje"ykvj"m"?"3809"M1mRc+"ku"vjg"gxcrqtcvkxg"jgcv"vtcpuhgt"eqghhkekgpv"cv"vjg"uwthceg."RcJ4Q"
ku"vjg"ycvgt"xcrqwt"rtguuwtg"kp"codkgpv"ckt."RumJ4Q"ku"vjg"ycvgt"xcrqwt"rtguuwtg"kp"ucvwtcvgf"ckt"cv"Vum."






































Ogvcdqnkuo" cu" cp{" qvjgt" ejgokecn" tgcevkqp" ku" ceegngtcvgf"ykvj" kpetgcukpi" vgorgtcvwtg" kh" vjg" jkijgt"
vgorgtcvwtg"fqgu"pqv"ngcf"vq"vjg"kpjkdkvkqp"qh"vjg"ogvcdqnke"rtqeguu0"Vjg"vgorgtcvwtg"fgrgpfgpeg"ecp"dg"
ytkvvgp"cu<""
O"?"303ÄVOd" " " " " " " " *4035+""
yjgtg"Od" ku" vjg"dcucn"ogvcdqnke"jgcv"rtqfwevkqp" tcvg"cpf"ÄV" ku" vjg" vgorgtcvwtg" kpetgcug0"Iqvq"gv"cn0"







" ‘that state of mind which expresses satisfaction with the thermal environment’. 









qh"oqfgn" ku"dwknv"qp"rj{ukeu"cpf"rj{ukqnqi{0"Vjgug"ctg"uqogvkogu"ecnngf" ÒtcvkqpcnÓ"qt" Òjgcv"dcncpegÓ"








eqnf" qt" jqv0" Vjg" fgvgtokpcvkqp" qh" eqohqtv" eqpfkvkqpu" ku" vjgtghqtg" kp" vyq" uvcigu<" hktuv." hkpfkpi" vjg"






























eqohqtv" kpfgz" vjcv" ycu" fgxgnqrgf" dcugf" wrqp" c" f{pcoke" vyq/pqfg" oqfgn" *4PO+" qh" vjg" jwocp"
vgorgtcvwtg"tgiwncvkqp"*CUJTCG."3;;9="Iciig"gv"cn0."3;93="Iciig"gv"cn0."3;:8="[g"gv"cn0."4225+."yjkej"
ku" fkhhgtgpv" htqo" HcpigtÓu" uvgcf{/uvcvg" oqfgn0" Kv" cnuq" wugu" umkp" vgorgtcvwtg" cu" qpg" qh" kvu" nkokvkpi"
eqpfkvkqpu"dwv"wugu"umkp"ygvvgfpguu"*y+"tcvjgt"vjcp"uygcv"tcvg"hqt"vjg"qvjgt"dwknfkpi"nkokvkpi"eqpfkvkqp0"
C"vtcpukgpv"gpgti{"dcncpeg"uvcvgu"vjcv"vjg"tcvg"qh"jgcv"uvqtcig"ku"gswcn"vq"vjg"pgv"jgcv"ickp"okpwu"vjg"jgcv"
nquu0" Vjg" vjgtocn" oqfgn" ku" fguetkdgf" d{" vyq" eqwrngf" jgcv" dcncpeg" gswcvkqpu." qpg" crrnkgf" vq" gcej"
eqorctvogpv<"
Set"?"M"&"W"&"*Ctgu"-"Etgu+"&"*tet"&"tum+"'"*7<4:"-"3<385"'"umdh+"" " *4036+"









Set"?"*3"&"g+ mcp.d*ftet1fパ+1AF."" " " " " " *4038+"

































Fguetkrvqt" Pwodgt" Fguetkrvqt" Pwodgt"
Jqv" -5" Owej"vqq"ycto" 9"
Ycto" -4" Vqq"ycto" 8"
Unkijvn{"ycto" -3" Eqohqtvcdn{"ycto" 7"
Pgwvtcn" 2" Eqohqtvcdng"Î"pgkvjgt"eqqn"pqt"ycto" 6"
Unkijvn{"eqqn" /3" Eqohqtvcdn{"eqqn" 5"
Eqqn" /4" Vqq"eqqn" 4"















vjg" ROX" xcnwg0" Jqygxgt." yqtm" dcugf" qp" hkgnf" uvwfkgu" uwiiguvu" RRF" fqgu" pqv" tgnkcdn{" rtgfkev" vjg"
fkueqohqtv" ecwugf" d{" fgxkcvkqpu" htqo" vjg" eqohqtv" vgorgtcvwtg" kp" tgcn/nkhg" ektewouvcpegu" qh" fkxgtug"
cevkxkv{"cpf"enqvjkpi" *Jworjtg{u"cpf"Pkeqn"4224+0" Kv" tgxgcngf" vjcv"qeewrcpvuÓ" tgurqpugu" kp" vgtou"qh"
vjgtocn" fkueqohqtv" ctg" uwdlgevkxg" yjkng" tgurqpugu" tgictfkpi" vjgtocn" ugpucvkqp" ku" qdlgevkxg" cpf"
ogpvkqpgf"vjcv"vjgtocn"eqohqtv"qh"qeewrcpvu"ctg"kphnwgpegf"d{"gpxktqpogpvcn."uwdlgevkxg"cpf"qdlgevkxg"
hcevqtu0""






















vjg" gpxktqpogpv." cpf" vjg" rgqrngÓu" tgurqpug" vq" kv" ctg" ejcpigcdng0" Vq" rtgfkev" eqpfkvkqpu" hqt" qrvkocn"
eqohqtv"tgswktgu"mpqyngfig"qh"vjg"vjgtocn"kpuwncvkqp"qh"enqvjkpi"cpf"vjg"ogvcdqnke"tcvg"qh"c"itqwr"qh"
kpfkxkfwcnu" *I0" [g" gv" cn0." 4225+0" Dqvj" enqvjkpi" kpuwncvkqp" cpf"ogvcdqnke" tcvg" ctg" fkhhkewnv" vq" cuuguu"
ceewtcvgn{0"Vjg"ogcuwtgogpv"qh"vjg"vgorgtcvwtg"cpf"jwokfkv{"ecp"dg"ocfg"ceewtcvgn{"gpqwij."dwv"ckt"
urggfu"ecp"xct{"ykfgn{"vjtqwij"vkog."cpf"htqo"rnceg"vq"rnceg."uq"kv"ecp"dg"jctf"vq"fgvgtokpg"vjg"dguv"
xcnwg0" Pkeqn" gv" cn0" *4234+" pqvgf" vjcv" hqt" gpxktqpogpvcn" fgukipgtu" yjq" wug" ROX" vq" fgekfg" yjcv"







ykfg"tcpig"qh"qwvfqqt" vgorgtcvwtgu0"Vjg"xctkcdknkv{"qh" vjg" kpfqqt" vgorgtcvwtgu" kp"c"dwknfkpi"ykvj"pq"





























c"eqpvkpwkpi" uvtgco"qh" vjgtocn" eqohqtv" hkgnf" uwtxg{u"yjkej"ctg"cpcn{ugf" uvcvkuvkecnn{" vq" guvkocvg" vjg"
vgorgtcvwtg"cv"yjkej" vjg"cxgtcig"uwtxg{"rctvkekrcpv"yknn"dg"eqohqtvcdng."wuwcnn{"ecnngf" Òvjg"eqohqtv"
vgorgtcvwtgÓ"qt" vjg" Òpgwvtcn" vgorgtcvwtgÓ0" Kv" ecp"cnuq"dg" vgtogf" vjg" vgorgtcvwtg"cv"yjkej" vjg" nctiguv"
pwodgt"qh"rctvkekrcpvu"kp"c"uwtxg{"yknn"dg"eqohqtvcdng"*Jworjtg{u."3;;7="Pkeqn"gv"cn0."4234+0"Vqigvjgt"
ykvj"vjg"hkgnf"uvwfkgu"ctg"ncdqtcvqt{/dcugf"jgcv"dcncpeg"oqfgnu"qh"vjgtocn"eqohqtv"fguetkdgf"kp"ugevkqp""
Hkgnf" uwtxg{u" jcxg" dggp" wugf" vq" fgxgnqr" gorktkecn." uvcvkuvkecnn{" dcugf" kpfkegu" qh" vjgtocn" eqohqtv0"































Cpqvjgt" v{rg" qh" uwtxg{." vjg" Rquv/Qeewrcpe{" Gxcnwcvkqp" *RQG+" ku" guugpvkcnn{" eqpegtpgf" ykvj" vjg"





























hqt" rtqhguukqpcnu" kp" dwknfkpi" kpfwuvt{" vq" mpqy"jqy"fkhhgtgpv" dwknfkpi" fgukip" hgcvwtgu."ocvgtkcnu" cpf"
vgejpqnqikgu"chhgev"kpfqqt"qeewrcpvuÓ"eqohqtv."ucvkuhcevkqp."cpf"qxgtcnn"ygnn/dgkpi0"Eqohqtv"hkgnf"uvwfkgu"
ygtg" eqpukfgtgf" hqt" vjku" kpxguvkicvkqp" qxgt" enkocvg" ejcodgt" vguvu" vq" wpfgtuvcpf" cevwcn" qeewrcpvuÓ"






dwknfkpiu"ykvj" vjg" cdknkv{" vq" ucxg" vkog" cpf" equvu"yjkej" ctg" cuuqekcvgf"ykvj" rquv/qeewrcpe{" uwtxg{."





















vjg" qwvfqqt" vgorgtcvwtg0" Vjku" cnnqyu" vjg" ghhgev" qh" enkocvg" qp" eqohqtv" vgorgtcvwtg" vq" dg" guvkocvgf0"
Jworjtg{u"*3;9:+"eqnngevgf"fcvc"htqo"tgrqtvu"qh"hkgnf"uwtxg{u"htqo"cnn"qxgt"vjg"yqtnf"cpf"rtqfwegf"vjg"
ygnn/mpqyp"itcrju"kp"Hkiwtg"4033"cpf"40340"Kv"ycu"hqwpf"vjcv"vjg"eqohqtv"vgorgtcvwtg"kp"htgg/twppkpi"
dwknfkpiu" xctkgu" nkpgctn{"ykvj" vjg" qwvfqqt" vgorgtcvwtg"yjknuv" vjcv" qh" jgcvgf" dwknfkpiu" ujqyu" c"oqtg"
eqorngz"ewtxknkpgct"tgncvkqpujkr0"Hgy"fcvc"ygtg"cxckncdng"cv"vjcv"vkog"hqt"vjg"eqohqtv"kp"eqqngf"dwknfkpiu"
kp"jqv"enkocvgu"cpf"kv"ycu"cuuwogf"vjcv"vjg{"yqwnf"eqpvkpwg"vjg"vtgpf"qh"vjg"jgcvgf"qt"eqqngf"dwknfkpi0"






















Jworjtg{u" gv" cn0" *4232+" tgrqtvgf" vjcv" vjg" ogcp" eqohqtv" vgorgtcvwtg" tcpig" hqt" cp{" ikxgp" qwvfqqt"
vgorgtcvwtg"jcu"tkugp"d{"4M"kp"dwknfkpiu"kp"dqvj"htgg/twppkpi"cpf"kp"jgcvgf"cpf"eqqngf"oqfgu"*Hkiwtg"
4033"cpf"4034+0"Vjku" ku"rquukdn{"dgecwug"dwknfkpiu"jcxg"dgeqog"yctogt."cpf"rgqrng"jcxg"cfcrvgf" vq"
vjgug" jkijgt" kpfqqt" vgorgtcvwtgu0" Kv" cnuq" uwiiguvu" vjcv"oqtg" tgegpv" dwknfkpi" v{rgu"oc{" rtqxkfg" nguu"






















Vjku"yc{"qh" kpvgtrtgvkpi" vjgtocn"eqohqtv"jcu"dgeqog"igpgtcnn{"mpqyp"cu" vjg"cfcrvkxg"Oqfgn"cpf" ku"
iqxgtpgf"d{"vjg"cfcrvkxg"rtkpekrng<""
"
‘If a change occurs such as to produce [discomfort], people react in ways which tend to restore their 
comfort.’ (Humphreys and Nicol 1998) 
"
Cu"ogpvkqpgf"gctnkgt"kp"ugevkqp"40:04."eqpukfgtcdng"fkuetgrcpekgu"dgvyggp"vjg"rtgfkevkqpu"ikxgp"d{"jgcv"
dcncpeg/dcugf" eqohqtv"oqfgnu" *g0i0" ROX/RRF"oqfgn+" cpf" hkgnf"ogcuwtgogpvu" jcxg" dggp" qdugtxgf0"
Rctvkewnctn{" kp"pcvwtcnn{"xgpvkncvgf" *PX+"dwknfkpiu."qvjgt" ukorng" eqohqtv"oqfgnu"yjkej"wug" c" ukorng"
rtgfkevqt" *g0i0"ckt"qt"qrgtcvkxg" vgorgtcvwtg+"ygtg"hqwpf"oqtg"ceewtcvg" *Pkeqn"cpf"Jworjg{u."4224+0"
Vjku" fkuetgrcpe{" ecp"dg" gzrnckpgf"d{" vjg" tguwnvu" qh" c" hggfdcem"dgvyggp" uwdlgevuÓ" eqohqtv" cpf" vjgkt"




ogcp"qwvfqqt" vgorgtcvwtg"qh"c"rtgxcknkpi"rgtkqf0"Vjg"dcuku"qh" vjg"cfcrvkxg" vjgqt{" ku" vjcv." kh"ejcpigu"











k0" Dgjcxkqwtcn" cfcrvcvkqp" tghgtu" vq" fgnkdgtcvg" ejcpigu" qh" qeewrcpvu." g0i0" ejcpikpi" enqvjkpi."





















owej" vq" vjgkt" vjgtocn" gzrgtkgpeg" cu" vq" vjgkt" rj{ukqnqi{." dgkpi" chhgevgf" d{" enkocvg" cpf" vjg" uqekcn."
geqpqoke"cpf"ewnvwtcn"eqpvgzv0"
C"f{pcoke"oqfgn"hqt"eqohqtv"tgswktgu"c"fkhhgtgpv"crrtqcej"vq"rtqxkfkpi"eqohqtv"htqo"qpg"vjcv"cuuwogu"
c" ukping" vgorgtcvwtg" ku" dguv0"Ejcpig" cpf"oqxgogpv." v{rkecnn{"ykvjkp" vjg" eqpvgzv" qh"ygnn/wpfgtuvqqf"
rcvvgtpu" qh" dgjcxkqwt." ctg" vjg" guugpeg" qh" vjg" cfcrvkxg" crrtqcej0" Uvcuku." vjg" gzkuvgpeg" qh" c" uvcvke"















eqttgurqpfkpi" vq" ugfgpvct{"cevkxkv{+." enqvjkpi" ngxgn" *207" enq" kp" uwoogt"cpf"3"enq" kp"ykpvgt+." tgncvkxg"
jwokfkv{"*82'"kp"uwoogt"cpf"62'"kp"ykpvgt+"cpf"ckt"xgnqekv{"*cu"kp"Vcdng"404+0"Vjtgg"fkhhgtgpv"eqohqtv"
ecvgiqtkgu"ctg"kpvtqfwegf"kp"KUQ"9952"ykvj"xct{kpi"tcpigu."eqttgurqpfkpi"vq"xct{kpi"rgtegpvcigu"qh"vjg"
RRF" kpfgz<" *k+" Ecvgiqt{"C" ku" tgeqoogpfgf" hqt" dwknfkpiu" qeewrkgf" d{" rgqrng" ykvj" urgekcn" vjgtocn"







RRF"*'+" ROX" Uwoogt" Ykpvgt" Uwoogt" Ykpvgt"
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cpf" ockpvgpcpeg" umknnu." gzrgpug" qh" kpuvcnncvkqp" cpf" fkhhkewnv{" qh" ockpvgpcpeg" okijv" dg" c" ugtkqwu"
ejcnngpig0"Pqpgvjgnguu."d{"cfqrvkpi"Ucpvcoqwtku"*4229+"uwiiguvkqp"qh"crrn{kpi"rcuukxg"ogcpu"vjcv"ctg"
chhqtfcdng."kp"ctgcu"yjgtg"vjgtg"ku"rqygt"qwvcig."yjgtg"vjg{"ctg"gcu{"vq"kpuvcnn"cpf"ockpvckp."rcuukxg"




jqwugu"cpf" vjg" tgcuqpu" hqt" vjku"crrgct" vq"dg" ngikqp<" vjcv" ncem"qh" hkpcpekcn"ecwvkqp."rwdnke" lwuvkeg"cpf"

















Vjku" tgxkgy" tgxgcngf" vjcv" qeewrcpvuÓ" tgurqpugu" kp" vgtou" qh" vjgtocn" fkueqohqtv" ctg" uwdlgevkxg"yjkng"
tgurqpugu" tgictfkpi" vjgtocn" ugpucvkqp" ctg" qdlgevkxg" cpf" pqvgf" vjcv" vjgtocn" eqohqtv" qh" qeewrcpvu" ku"
kphnwgpegf"d{"gpxktqpogpvcn."uwdlgevkxg"cpf"qdlgevkxg"hcevqtu0"Kv"gzrnckpgf"vjcv"rtghgtgpeg"hqt"jkijgt"ckt"
oqxgogpv"ku"kphnwgpegf"d{"qeewrcpvuÓ"hggnkpi"qh"yctovj0"Vjg"ejcrvgt"cnuq"fkuewuugf"vjg"ghhgev"qh"cig."





Tgegpv" uvwfkgu" vjcv" jcxg" kpxguvkicvgf" qxgtjgcvkpi" kp" dwknfkpiu." gurgekcnn{" kp" fygnnkpiu." ygtg" cnuq"


























rwtuwgf" vjtqwij" vjg" hkgnf" uvwfkgu<" hktuv." vjg" uvwf{" vtkgf" vq" qdvckp" c" eqortgjgpukxg" wpfgtuvcpfkpi" qh"
qeewrcpvuÓ"vjgtocn"eqohqtv"ugpucvkqp"ykvjkp"dwknfkpiu"vjtqwij"vjgtocn"eqohqtv"uwtxg{u="ugeqpfn{."vjg"
gpxktqpogpvcn"rgthqtocpeg"qh"gzkuvkpi"dwknfkpiu"ctqwpf"vjg"ugngevgf"ecug"uvwfkgu"hqt"oqpkvqtkpi"cpf"
qeewrcpvÓu" gpgti{" fgocpf" cpf" wug" kp" vjg" jqv/jwokf" enkocvg" qh" Cdwlc" ycu" ceswktgf" vjtqwij" rquv"
















eqohqtv" uwtxg{" swguvkqppcktg" fkuvtkdwvkqp." tgxkgy" cpf" ycu" korngogpvgf" ykvj" vyq" qdlgevkxgu<" *3+"
cuuguukpi"vjg"wpfgtuvcpfkpi"ngxgn"qh"vjg"uwtxg{gf"xqnwpvggtu"eqpegtpkpi"uwtxg{"swguvkqpu."*4+"guvkocvkpi"
















ugngevgf" nqecn" eqwpeknu." hkxg"pgkijdqwtjqqfu" *Nwidg."Orcrg."Fwvug"Cnjclk."Mwdyc" cpf"Dyctk+"ygtg"
itqwrgf" kpvq" hkxg" ecug" uvwf{" nqecvkqpu." dcugf" qp" igqitcrjkecn" chhkpkv{" cpf" uqekq/geqpqoke"
ejctcevgtkuvkeu0"Vjg"ugngevkqp"rtqeguu"ku"hwtvjgt"fkuewuugf"kp"Ejcrvgt"60"Vjg"vyq"nqecn"iqxgtpogpv"ctgcu"
ygtg" ugngevgf"dgecwug" qh" vjgkt" gcu{" ceeguukdknkv{" eqorctgf" vq" vjg" tgockpkpi" vjtgg0"Vjgug" ecug" uvwf{"
nqecvkqpu"ygtg"ugngevgf"hqt"vjg"rquv/qeewrcpe{"uwtxg{"cpf"kp"gcej"ugngevgf"nqecvkqp."vyq"fygnnkpiu"ygtg"
ugngevgf"hqt"oqpkvqtkpi."ocmkpi"kv"vgp"jqwugu"hqt"vjg"eqohqtv"uwtxg{"cpf"gpxktqpogpvcn"oqpkvqtkpi"kp"
vjg" hkxg" nqecvkqpu" kp" Cdwlc0" Vjg" ugngevgf" rquv/qeewrcpe{" nqecvkqpu" ygtg" tgrtgugpvcvkxg" qh" vjg" nqy/









eqohqtv" cpf" rquv/qeewrcpe{" uwtxg{" qh" vjg" uvwf{0" Vjg" uwtxg{"ogvjqfu" cfqrvgf" rtqxkfg" c" fktgev" cpf"
tgnkcdng"ogvjqf"hqt"wpfgtuvcpfkpi"tgukfgpvkcn"vjgtocn"eqohqtv."cfcrvcdknkv{."cpf"vjgtocn"gpxktqpogpv"qh"
tgukfgpvkcn"dwknfkpiu"kp"c"tgcn/nkhg"eqpvgzv0"Hkxg"dcuke"vqqnu"ygtg"gornq{gf"kp"vjg"uvwf{="c"eqohqtv"uwtxg{"
*fckn{" fkct{" swguvkqppcktgu+." c" rquv/qeewrcpe{" uwtxg{" *igpgtcn" swguvkqppcktgu+." gpxktqpogpvcn"
























503." Vcdng" 504" cpf" Vcdng" 505" ujqy" vjg" ucornkpi" uvtcvc" *k0g0." jqwug" v{rgu" cpf" pgkijdqwtjqqfu" ygtg"
kfgpvkhkgf" d{" vjgkt" rtqzkokv{" vq" vjg" ugngevgf" ecug" uvwfkgu" hqt" kpfqqt"oqpkvqtkpi." vgpgogpv" uvcvwu" cpf"




Ukping/Hcokn{"Dwpicnqy" Ugok/fgvcejgf"Dwpicnqy" Fgvcejgf" Ugok/fgvcejgf"dwknfkpi"







Nguu"vjcp"3"{gct" 3"Î"5"{gctu" 6"Î"7"{gctu" Oqtg"vjcp"7{gctu"




















hcokn{"ogodgtu0" Fkuvtkdwvkqp" qh" vjg" swguvkqppcktgu" ycu" dcugf" qp" vjg" pwodgt" qh" qeewrcpvu" kp" gcej"
jqwugjqnf0"
"




swguvkqppcktgu" ygtg" cnnqecvgf" vq" qpg/dgf" hncv" cpf" kp" uqog" kpuvcpegu=" vjg" vyq" swguvkqppcktgu" ygtg"










kp" vjg" tgurqpfgpvu)" jqog0" Vjku" cnnqygf" hqt" fktgev" qdugtxcvkqpu" qh" rctcogvgtu" cpf" eqorngogpvgf"
swguvkqppcktg" gpvtkgu0"Ykvjkp" vjg" ucorng." vjg" tgurgevkxg" jgcf" qh" jqwug." wuwcnn{" vjg" jwudcpf" qt" vjgkt"


















Vjg" oclqt" eqpegtp" hqt" vjg" ugnh/eqorngvkqp" qrvkqp" ycu" vjg" swcnkv{" qh" tgurqpug" gzrgevgf" htqo" vjg"
jqwugjqnfgtu" ykvj" nkokvgf" nkvgtce{0" C" eqortqokug" crrtqcej" jcf" vjg" kpvgtxkgygt" qhhgt" vq" cuukuv" vjg"
jqwugjqnf"jgcf"vq"eqorngvg"vjg"swguvkqppcktg"cv"c"fcvg"qh"vjgkt"ejqkeg"qt"tgxkgy"vjg"swguvkqppcktg"gpvtkgu"
ykvj"vjgo"chvgt"ugnh/eqorngvkqp0"
Swguvkqpu" qp" qxgtcnn" vjgtocn" eqohqtv" cpf" vjgtocn" ucvkuhcevkqp" kp" fkhhgtgpv" ugcuqpu" ygtg" cumgf" hqt"
tgurqpfgpvu"vq"gxcnwcvg0"Vjg"swguvkqppcktg"ycu"fkxkfgf"kpvq"vjtgg"ockp"ugevkqpu<"Ugevkqp"ÒCÓ"nqqmgf"cv"




















ykvj" gpxktqpogpvcn" oqpkvqtkpi" d{" eqorctkpi" yjcv" qeewrcpvu" tgeqtfgf" kp" vgtou" qh" vjgkt" hggnkpi" qh"
yctovj"qt"eqnf"cpf"ogcuwtgf"gpxktqpogpvcn"rctcogvgtu"rctvkewnctn{"kpfqqt"ckt"vgorgtcvwtg"*Fctd{"cpf"
Yjkvg."4227="Cfgmwpng"cpf"Pkmqnqrqwnqw"4236+0"Vjg"eqohqtv"uwtxg{"swguvkqppcktgu"ygtg"fgukipgf"vq"




















cumgf" vq" gxcnwcvg" vjgkt" hggnkpi" qh" ycto" qt" eqnf" *vjgtocn" ugpucvkqp." htqo" 3/" eqnf" vq" 9/3" jqv+." jqy"
eqohqtvcdng"ygtg"vjg{"*vjgtocn"eqohqtv."htqo"3/"xgt{"wpeqohqtvcdng"vq"9/"xgt{"eqohqtvcdng+."jqy"vjg{"





































































ickp0" Vjg" V{rkecn" Ogvgqtqnqikecn" [gct" *VO[5+" ygcvjgt" fcvc" hkngu" hqt" Cdwlc" hqt" vjg" 4222u" ygtg"
igpgtcvgf"d{"Ygcvjgt"Cpcn{vke"hqt"vjg"ukowncvkqpu"wugf"kp"vjku"uqhvyctg0"Hqwt"qwv"qh"vjg"vgp"oqpkvqtgf"
fygnnkpiu" ugngevgf" fwtkpi" vjg" eqohqtv" uwtxg{" ygtg" ukowncvgf" cpf" oqfkhkgf" ykvj" xctkqwu" rcuukxg"





























































enqugf" hknkpi"ecdkpgv." kp"ectfdqctf"dqz"*ugg"Hkiwtg"50:+"cpf" nghv" hqt"46"jqwtu" *Htqo"34<22"qp"Htkfc{"
49024037"wpvkn"34<22"qp"Ucvwtfc{"4:024037+0"Vjg"fcvc"ygtg" vjgp"cpcn{ugf0" ÒJqdq"fcvc" nqiigt"6Ó"ycu"
ugngevgf"cu"vjg"tghgtgpeg"nqiigt"cu"kv"ycu"enquguv"vq"vjg"ogcp"qh"cnn"hqwt"nqiigtu0"Vjg"fcvc"ujqygf"vjcv"














Ocz" 4302" 4209" 4303" 420;"
Okp" 4202" 3;0;" 3;09" 3;0;"










30" C" rctvkekrcpvÓu" kphqtocvkqp" ujggv." eqpugpv" hqto" cpf" eqxgt" ngvvgt" hqt" swguvkqppcktgu" ygtg"
crrtqxgf"kp"ceeqtfcpeg"ykvj"vjg"iwkfgnkpgu"ugv"d{"vjg"Wpkxgtukv{"qh"Mgpv"Gvjkeu"eqookvvgg0"






swguvkqppcktg" kp" vjg" oqtpkpi." chvgtpqqp" cpf" pkijv." *dwv" fgrgpfkpi" qp" yjgp" vjg{" ygtg"
cxckncdng" cv" jqog+" yjkng" ectt{kpi" qwv" vjgkt" pqtocn" cevkxkvkgu" nkmg" eqqmkpi." ycvejkpi" VX."
tgcfkpi."gcvkpi"qt"yqtmkpi"qp"vjgkt"eqorwvgtu1"ncrvqru0"












h+" Vjg" enqvjgu" vjg{" yqtg" vq" mggr" vjgougnxgu" eqohqtvcdng" ycu" cnuq" tgeqtfgf" d{" vjg"
rctvkekrcpvu0"





vqvcn" uqnct" tcfkcvkqp" qp" vjg" jqtk¦qpvcn" ycu" ogcuwtgf" wukpi" c" Mkrr" cpf" ¥qpgp" EOR5"
Αヶ"
"








dwknfkpiu" cpf" qeewrcpvuÓ" rgtegrvkqp" qh" vjgkt" gpxktqpogpv" kp"Cdwlc0" Vjg" hktuv"ycu" c" rquv/qeewrcpe{"
uwtxg{"yjkej"hqewugf"qp"fygnnkpiu"ctqwpf" vjg"ecug"uvwf{"dwknfkpiu"ukvwcvgf" kp" vjg"ucog"ctgcu0"Vjg{"
cffgf"dtgcfvj"cpf"uwrrqtvgf"vjg"tguwnvu"htqo"vjg"kpfkxkfwcn"ecug"uvwfkgu0""
Vjg" ugeqpf." gpxktqpogpvcn" oqpkvqtkpi" eqortkugf" qwvfqqt" oqpkvqtkpi" qh." ckt" vgorgtcvwtg." tgncvkxg"









eqortkugf" qpg" pcvwtcnn{" xgpvkncvgf" cpf" qpg" ckt/eqpfkvkqpgf" dwknfkpi" htqo" gcej" qh" vyq" ecug" uvwf{"
nqecvkqpu0"Vjgug"ugngevgf"ecug"uvwfkgu"dguv"tgrtgugpvgf"vjg"eqpfkvkqpu"kp"vjg"uvwf{"ctgc0""
























Rtgugpvn{." c" nctig" rqrwncvkqp" qh" nqy/kpeqog" cpf" uqog"okffng/kpeqog" gctpgtu" nkxg" kp" uswcvvgtu1ugok"
rncppgf"ugvvngogpvu"ogpvkqpgf"cdqxg." vjg{"eqoowvg" hqwt"jqwtu"fckn{."dcem"cpf"hqtvj" vjg"ekv{"egpvtg"
fckn{"ykvj"cuuqekcvgf" uvtguu"qp" vqr"qh" gpxktqpogpvcn"jc¦ctfu"yjgp" vjg{" tgvwtp"jqog/oquvn{"c"pkijv0"
Wvknkvkgu."hceknkvkgu"cpf"dcuke"cogpkvkgu"ctg"xgt{"nkokvgf"kp"vjgug"ugvvngogpvu"yjkng"vjg"tgpv"vjg{"rc{"ku"










4233+0"Yjkng" vjg" ewttgpv" rqrwncvkqp" qh" vjg" ekv{" ku" guvkocvgf" cv" qxgt" 5" oknnkqp" rgqrng." kvu" fc{/vkog"
rqrwncvkqp"qhvgp"tgcejgu"wr"vq"9"oknnkqp"*Ktq."4229"kp"Cdwdcmct."4236+0"Vjku"ocmgu"Cdwlc"vjg"hqwtvj"
nctiguv"wtdcp"ctgc" kp"Pkigtkc"chvgt"Nciqu."Mcpq"cpf" Kdcfcp0"Oqtgqxgt." vjg"ekv{Óu" tcrkf" tcvg"qh"wtdcp"
itqyvj" ku" wprtgegfgpvgf" kp" kvu" ucvgnnkvg" ugvvngogpvu." yjkej" ctg" itqykpi" cv" cdqwv" 42'" rgt" cppwo"
*Cdwdcmct"cpf"Fqcp."4232+0"Gxgp"vjqwij"pcvwtcn"rqrwncvkqp"kpetgcug"ku"rctv"qh"vjku"itqyvj."vjg"oclqt"
















vjg" ockp" hgcvwtg" qh" fwuv" jc¦g" kpvgpukhkgf" eqqnpguu" cpf" ft{pguu0" Hqtvwpcvgn{." vjg" jkij" cnvkvwfgu" cpf"
wpfwncvkpi"vgttckp"qh"vjg"HEV"cev"cu"c"oqfgtcvkpi"kphnwgpeg"qp"vjg"ygcvjgt"qh"vjg"vgttkvqt{0"Vgorgtcvwtgu"




































































































qeewrcpe{" uwtxg{" nqecvkqpu" hqt" vjku" uvwf{"dcugf"qp" vjgkt" fgukipcvkqp"cu" nqy"cpf" nqy/okffng" kpeqog"
























C" nqy/kpeqog" ctgc" uecvvgtgf" ykvj" ugxgtcn" v{rgu" qh" jqwukpi" tcpikpi" htqo" uvwfkq" vq" vjtgg/dgftqqo"






C" nqy/kpeqog" ctgc" uecvvgtgf" ykvj" wprncppgf" jqwukpi" fgxgnqrogpvu." ykvj" ugxgtcn" v{rgu" qh" jqwukpi"




Ku" c" nqy/kpeqog" ctgc" uecvvgtgf"ykvj" ugxgtcn" v{rgu" qh" jqwukpi" tcpikpi" htqo" uvwfkq" vq" vjtgg/dgftqqo"
dwpicnqyu"ykvj"jkij"rtgugpeg"qh"uvwfgpv"dgecwug"qh"kvu"rtqzkokv{"vq"vjg"Wpkxgtukv{"qh"Cdwlc"cpf"vjg"




dgftqqo"dwpicnqyu."fgvcejgf"qt"ugok/fgvcejgf"dwknfkpiu0"Vjg"ctgc" ku"u{pqp{oqwu"ykvj" kvu" kttgiwnct"
cpf" tgiwnct" rcvvgtp" qh" jqwukpi" cttcpigogpvu"ykvj" vyq"oclqt" tqcfu" ikxkpi" kv" c" engct" fkuvkpevkqp0"Vjg"
tgukfgpvkcn"dwknfkpiu"ctg"oquvn{"rtkxcvgn{"fgxgnqrgf"cpf"qypgf"d{"kpfkxkfwcnu0"





















































































nqy/ogfkwo" cpf" nqy/kpeqog" ctgc"ykvj" iqxgtpogpv"yqtmgtu" cpf" rtkxcvgn{" gornq{gf0" Kv" ugtxgu" cu" c"
ucvgnnkvg"vqyp"cpf"uswcvvgt"ugvvngogpvu"hqt"vjqug"uggmkpi"ceeqooqfcvkqp"enqug"vq"vjg"Hgfgtcn"Ecrkvcn"Ekv{"
*Hkiwtg"60:+0"Kv"ku"c"nqy/kpeqog"pgkijdqwtjqqf"nqecvgf"3609mo"htqo"Cdwlc"ekv{"egpvtg0"


















Mwdyc" ku"qpg"qh" vjg"oclqt"uwdwtdcp"fkuvtkevu" kp"Cdwlc0" Kv" ku"ockpn{"c" tgukfgpvkcn"ctgc"cpf" ku"fgpugn{"
rqrwncvgf"*Hkiwtg"60;+0"Kv"ku"cdqwv"47"okpwvgu"htqo"vjg"Egpvtcn"Dwukpguu"Fkuvtkev"qh"Cdwlc0"Kv"ku"qp"vjg"
tkijv"ukfg"qh" vjg"Owtvcnc"Oqjcoogf"Gzrtguu"Yc{"*htqo"vjg"ekv{"egpvtg" vq"Uwnglc+0" Kv" ku"c" nqy1" nqy/
kpeqog"pgkijdqwtjqqf"nqecvgf"3707mo"htqo"Cdwlc"ekv{"egpvtg0"


































nqecvkqpu"ygtg" pqv" ugngevgf" dgecwug" vjg{" dgecog" fcpigtqwu" cu" vjg" uwtxg{"ycu" uejgfwngf" vq" uvctv" kp"








































































crctv"qp" vjg"ukfgu+"cpf"rncppgf"hqt"iqqf"ckt" hnqy"*Hkiwtg"6038+0"Vjg"dwknfkpi" ku"c"Pqtvj" hcekpi" vyq/




















dwknfkpiu" kp" vjku" ctgc" cu" dwknfkpiu" ctg" enwuvgtgf" vqigvjgt" *ctqwpf" 307/5o" crctv" qp" cnn" ukfgu+" cpf" pqv"
cttcpigf"kp"cp{"hqto"qh"qtfgt."yjkej"cnuq"tguvtkevu"ugpukdng"ckt"hnqy"kp"vjg"ctgc"*Hkiwtg"6042+0"Vjg"ctgc"ku"


































































































































































































































































cpf" eqohqtv" uwtxg{u0" Kp" cpcn{ukpi" vjg" swcpvkvcvkxg" fcvc" hqt" vjku" tgugctej." vjg" URUU/3802" uvcvkuvkecn"
rcemcig"cpf"Oketquqhv"gzegn"ygtg"wugf0"Gzrnqtcvkxg"hcevqt"cpcn{uku"ku"wugf"kp"vjg"fgxgnqrogpv"qh"vjg"
uecng."cpf"kp"cuukuvkpi"kp"vjg"gzvtcevkqp"cpf"encuukhkecvkqp"qh"vjg"rtkpekrcn"hcevqtu0"Fguetkrvkxg"uvcvkuvkeu"
ygtg"wugf" kp" vjg"cpcn{uku"qh" htgswgpekgu" tgncvgf" vq" ucvkuhcevkqp"ykvjkp" vjg"uwd/uecngu0"Cp"Cpcn{uku"qh"
Xctkcpeg"*CPQXC+"vguv"ycu"ecttkgf"qwv"qp"ucorngu"htqo"vgp"dwknfkpi"v{rgu"cpf"vjg"ÒhÓ"uvcvkuvke"ycu"wugf"
vq"vguv"vjg"uvcvkuvkecn"j{rqvjgugu0"Vq"cpcn{ug"vjg"rquv/qeewrcpe{"cpf"vjgtocn"eqohqtv"uwtxg{."vjgogu"vjcv"
ygtg" tgrgcvgfn{" gzrtguugf"ygtg" gzvtcevgf0"Vjgug"ygtg" rwv" vqigvjgt"ykvj"yjcv"ycu" uwtxg{gf" vq" ikxg"
kpvgtrtgvcvkqp"vq"vjg"hkpfkpiu0"
703" Cpcn{uku"qh"Rquv/Qeewrcpe{"Uwtxg{"
Vq" jgnr" wpfgtuvcpf" cpf" eqorctg" vjg" rgtegkxgf" pcvwtg" cpf" htgswgpe{" qh" qeewrcpvuÓ" tgurqpugu" cpf"
eqornckpvu"vjcv"ecppqv"dg"qdvckpgf"fwtkpi"uwtxg{u"nkmg"hggnkpi"ycto."jqv."wpeqohqtvcdng"qt"wpucvkuhkgf."
rquv/qeewrcpe{"uwtxg{u"ygtg"etkvkecn"vq"crrtgekcvkpi"vjg"vjgtocn"gpxktqpogpv"hqt"jwocp"qeewrcpe{"kp"



















Lugbe 77" 65" 9:"
Mpape 77" 66" :2"
Dutse Alhaji 76" 65" :2"
Kubwa 79" 73" 97"
ヱヱヱ"
"







Bwari 74" 63" 9;"
Combined  495" 444" :3"
"
Oclqtkv{"qh"vjg"tgurqpfgpvu"ygtg"kp"gornq{ogpv"cu"oqtg"vjcp";2'"ygtg"gkvjgt"rwdnke"ugtxcpvu."kp"vjg"






























ugtxcpv" 3;" 6604" :" 3:04" 34" 490;" 3:" 5705" ;" 4402" 88" 4;09"
Rtkxcvg"
gornq{gg" 33" 4708" 9" 3802" 3:" 630;" 45" 6703" 9" 3902" 88" 4;09"
Ugnh/
gornq{gf" 34" 490;" 46" 7607" 32" 4505" 7" ;0:" 3:" 650;" 8;" 5303"
uvwfgpv" 2" 202" 5" 80:" 3" 405" 6" 90:" 6" ;0:" 34" 706"




Nqy/kpeqog" 3:" 630;" 66" 322" 53" 9403" 44" 6503" 49" 870:" 364" 8602"
Nqy/ogfkwo" 44" 7303" 2" 202" 33" 5708" 4:" 760;" 32" 4606" 93" 5402"




gfwecvkqp" 2" 202" 2" 202" 5" 902" 3" 402" 4" 60;" 8" 409"
Eqorngvgf"
rtkoct{" 2" 202" 4" 607" 3" 405" 2" 202" 4" 60;" 7" 405"
Ugeqpfct{"" 6" ;05" ;" 4207" 6" ;05" 2" 202" 6" ;0:" 43" ;07"
Rquv/
ugeqpfct{" 44" 7304" 55" 9702" 43" 6:0:" 42" 5;04" 46" 7:07" 342" 7602"
Rquv/
itcfwcvg" 39" 5;07" 2" 202" 36" 5408" 52" 7:0:" ;" 4402" 92" 5307"
tenancy
Tgpvgf"
*vgpcpe{+" 5;" ;209" 63" ;504" 56" 9;03" 63" :206" 54" 9:02" 3:9" :604"
Qypgt"









oquv"qh" vjgo"ecppqv"chhqtf" vq"dw{"cpf"ockpvckp"igpgtcvqtu"qt"rc{"hqt"gzvtc" hqt"cnvgtpcvkxg"uqwteg"qh"















U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Electricity 
bill/ month 
>̊5086" 3" 405" 2" 202" 5" 902" 3" 402" 3" 406" 8" 4903"
̊5086"/"̊9049" 2" 202" 32" 4409" 4" 609" 3" 402" 7" 3404" 3:" :03"
̊9049"/"̊320;3" 43" 6:0:" 36" 530:" 3;" 6603" 34" 4507" 45" 7803" :;" 6203"
̊320;3/"̊36076" 34" 490;" 3;" 6504" 37" 560;" 3:" 5704" 32" 4606" 96" 5505"





Igpgtcvqt" 55" 9809" 36" 530:" 49" 840:" 65" :905" 52" 9504" 369" 8804"
Igpgtcvkpi"
Rncpv"guvcvg" 3" 405" 2" 2" 5" 902" 5" 70;" 5" 905" 32" 607"
Uqnct"Rcpgnu"
*rjqvqxqnvcke+" 2" 202" 2" 2" 2" 202" 2" 202" 3" 406" 3" 207"
Qvjgt" 6" ;05" 2" 2" 4" 608" 2" 202" 2" 202" 8" 409"




>̊5086" 3" 405" 2" 202" 2" 202" 3" 402" 3" 406" 4" 20;"
̊5086"/"̊9049" 2" 202" 4" 607" 3" 405" 6" 90:" 2" 202" :" 508"
̊9049"/"̊320;3" :" 3:03" 4" 607" 4" 609" 3" 402" 33" 480:" 46" 320:"
̊320;3/"̊36076" 34" 490;" 9" 3802" 8" 3602" 32" 3;08" ;" 4402" 66" 3;0:"
@̊36076" 38" 5904" 7" 3306" 43" 6:0:" 52" 7:0:" 35" 5309" :7" 5:05"
P1C" 8" 3602" 4:" 8508" 35" 5204" 7" ;0:" 9" 3903" 7;" 4808"
U0U0"?"Ucorng"Uk¦g"























U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Living 
room 
[gu" 4:" 8703" 6" ;03" 38" 5904" 57" 8:08" 39" 6307" 322" 6702"
Pq" 37" 560;" 62" ;20;" 49" 840:" 38" 5306" 46" 7:07" 344" 7702"
Bedroom
[gu" 47" 7:03" 4" 607" 35" 5204" 42" 5;04" 32" 4606" 92" 5307"
Pq" 3:" 630;" 64" ;707" 52" 8;0:" 53" 820:" 53" 9708" 374" 8:07"
Houses 
with AC 
[gu" 57" :306" 9" 370;" 44" 7304" 57" 8:08" 3;" 6805" 33:" 7504"
















U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Living 
room 
[gu" 3;" 6604" 58" :30:" 57" :306" 43" 6304" 45" 7803" 356" 8206"
Pq" 46" 770:" :" 3:04" :" 3:08" 52" 7:0:" 3:" 650;" ::" 5;08"
Bedroom
[gu" 39" 5;07" 39" 5:08" 42" 6807" 33" 4308" 4;" 4606" ;6" 6405"















vjtqwij" vjg"ft{"cpf" tckp{" ugcuqp" tgictfnguu"qh" vjgkt" uqekq/geqpqoke" uvcvwu." vjqwij" vjqug" vjcv"wug"qh"





















Xgt{"nkvvng" 2" 202" 2" 202" 3" 405" 2" 202" 2" 202" 3" 207"
Nkvvng" 6" ;05" 4" 607" 3" 405" 4" 50;" 3" 406" 32" 607"
Unkijvn{"nkvvng" 3" 405" 2" 202" 6" ;05" 4" 50;" 3" 406" :" 508"
Pgwvtcn" 32" 4505" 8" 3508" 4" 609" ;" 3908" 2" 202" 49" 3404"
Unkijvn{"
owej" 6" ;05" 7" 3306" ;" 420;" 36" 4907" 37" 5808" 69" 4303"
Owej" 42" 6807" 45" 7405" 42" 6807" 35" 4707" 42" 6:0:" ;8" 6504"







fkuucvkuhkgf" 2" 202" 2" 202" 2" 202" 3" 402" 5" 905" 6" 30:"
Fkuucvkuhkgf" :" 3:08" 7" 3306" 33" 4708" 6" 90:" 8" 3608" 56" 3705"
Unkijvn{"
fkuucvkuhkgf" 5" 902" 37" 5603" 35" 5204" 34" 4507" ;" 4402" 74" 4506"
Pgwvtcn" 37" 560;" 38" 5806" :" 3:08" 34" 4507" 9" 3903" 7:" 4804"
Unkijvn{"
ucvkuhkgf" 35" 5204" 8" 3508" :" 3:08" 33" 4308" 34" 4;04" 72" 4407"
Ucvkuhkgf" 5" 902" 4" 607" 5" 902" ;" 3908" 6" ;0:" 43" ;07"









































U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Thermal 
sensation 
Eqnf" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202"
Eqqn" 2" 202" 2" 202" 3" 405" 3" 402" 2" 202" 4" 20;"
Unkijvn{"
eqqn" 3" 405" 2" 202" 4" 609" 3" 402" 2" 202" 6" 30:"
Pgwvtcn" 3" 405" 3" 405" 3" 405" 5" 70;" 5" 905" ;" 603"
Unkijvn{"
ycto" ;" 420;" 34" 4905" 4" 609" 32" 3;08" 9" 3903" 62" 3:02"
Ycto" 4:" 8703" 44" 7202" 44" 7304" 52" 7:0:" 43" 7304" 345" 7706"






70:+0"Fwvug"Cnjclk"jcf" vjg"jkijguv" tgurqpug" hqt" vjg"ycto1jqv"rctv"qh" vjg" uecng"ykvj"qxgt"68'"qh" vjg"
qeewrcpvu" hggnkpi" ÒyctoÓ" qt" ÒjqvÓ" hqnnqygf" d{" vjg" tgurqpug" htqo" Orcrg" ykvj" 58'" hggnkpi" ucog0"

























U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Thermal 
sensation 
Eqnf" 5" 902" 2" 202" 2" 202" 5" 70;" 2" 202" 8" 409"
Eqqn" 38" 5904" 8" 3508" 5" 902" 9" 3509" 6" ;0:" 58" 3804"
Unkijvn{"
eqqn"
34" 490;" 5" 80:" :" 3:08" 38" 5306" 37" 5808" 76" 4605"
Pgwvtcn" 9" 3805" 3;" 6504" 34" 490;" 33" 4308" 9" 3903" 78" 4704"
Unkijvn{"
ycto"
7" 3308" 35" 4;07" 39" 5;07" 34" 4507" :" 3;07" 77" 460:"
Ycto" 2" 202" 5" 80:" 5" 902" 4" 50;" 8" 3608" 36" 805"






C"9/rqkpv" uecng" *htqo"3" hqt"xgt{"wpeqohqtvcdng" vq"9" hqt"xgt{"eqohqtvcdng+"ycu"wugf" vq"ogcuwtg" vjg"
vjgtocn"eqohqtv"tgurqpugu0"Qxgtcnn."oqtg"vjcp"72'"*Vcdng"70;+"qh"vjg"vqvcn"xqvgu"htqo"vjg"tgurqpfgpvu"



































wpeqohqtv0" 3" 405" 32" 4409" 9" 3805" 5" 70;" :" 3;07" 4;" 3503"
Wpeqohqtv0" :" 3:08" 42" 6707" 44" 7304" 37" 4;06" 43" 7304" :8" 5:09"
Unkijvn{"
wpeqohqtv0" 33" 4708" 9" 370;" 8" 3602" 46" 6903" 9" 3903" 77" 460:"
Pgwvtcn" 34" 490;" 5" 80:" 5" 902" 5" 70;" 4" 60;" 45" 3206"
Unkijvn{"
eqohqtvcdng" :" 3:08" 6" ;03" 7" 3308" 6" 90:" 5" 905" 46" 320:"
Eqohqtvcdng" 5" 902" 2" 202" 2" 202" 4" 50;" 2" 202" 7" 405"
Xgt{"




















U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Humidity  
Xgt{"ft{" 2" 202" 2" 202" 5" 902" 6" 90:" 4" 60;" ;" 603"
ft{" 3:" 630;" 37" 5603" 46" 770:" 34" 4507" 3;" 6805" ::" 5;08"
Unkijvn{"ft{" 32" 4505" 43" 6909" 32" 4505" 35" 4707" 33" 480:" 87" 4;05"
Pgwvtcn" ;" 420;" :" 3:04" 8" 3602" 32" 3;08" ;" 4402" 64" 3:0;"
Unkijvn{"jwokf" 6" ;05" 2" 202" 2" 202" 9" 3509" 2" 202" 33" 702"
jwokf" 4" 609" 2" 202" 2" 202" 5" 70;" 2" 202" 7" 405"




vjg" tgurqpfgpvu" qh" cnn" vjg" ecug" uvwfkgu" ygtg" gkvjgt" Òxgt{" eqohqtvcdngÓ." ÒeqohqtvcdngÓ" cpf" Òunkijvn{"































wpeqohqtv0" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202"
Wpeqohqtv0" 3" 405" 3" 405" 4" 609" 5" 70;" 8" 3608" 35" 70;"
Unkijvn{"
wpeqohqtv0" 4" 609" 8" 3508" 37" 560;" :" 3709" 36" 5603" 67" 4205"
Pgwvtcn" 6" ;05" 42" 6707" 39" 5;07" 3:" 5705" 6" ;0:" 85" 4:06"
Unkijvn{"
eqohqtvcdng" 39" 5;07" 35" 4;07" 6" ;05" 37" 4;06" 35" 5309" 84" 490;"
Eqohqtvcdng" 38" 5904" 6" ;03" 6" ;05" 8" 330:" 5" 905" 55" 360;"
Xgt{"























U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '" U0U0" '"
Humidity 
Xgt{"ft{" 2" 202" 2" 202" 3" 405" 3" 402" 2" 202" 4" 20;"
ft{" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202"
Unkijvn{"
ft{" 3" 405" 5" 80:" 3" 405" 5" 70;" 4" 60;" 32" 607"
Pgwvtcn" 6" ;05" 3;" 6504" ;" 420;" 39" 5505" 33" 480:" 82" 4902"
Unkijvn{"
jwokf" 33" 4708" 42" 6707" 34" 490;" 38" 5306" 3;" 6805" 9:" 5703"
jwokf" 42" 6807" 4" 607" 3;" 6604" 32" 3;08" 8" 3608" 79" 4709"
Xgt{"































eqqngt" 34" 490;" 48" 7;03" 49" 840:" 34" 4507" 42" 6:0:" ;9" 6509"
Eqqngt"" 45" 7507" 34" 4905" 32" 4505" 53" 820:" 35" 5309" :;" 6203"
Pq"
ejcpig" :" 3:08" 8" 3508" 8" 3602" :" 3709" 9" 3903" 57" 370:"
Yctogt"" 2" 202" 2" 202" 2" 202" 2" 202" 3" 406" 3" 207"
Owej"

































eqqngt" 6" ;05" ;" 4207" 34" 490;" 3" 402" 8" 3608" 54" 3606"
eqqngt" 36" 5408" 49" 8306" 3;" 6604" 48" 7302" 43" 7304" 329" 6:04"
Pq"ejcpig" 42" 6807" :" 3:04" ;" 420;" 39" 5505" :" 3;07" 84" 490;"
yctogt" 7" 3308" 2" 202" 5" 902" 8" 330:" 8" 3608" 42" ;02"
Owej"






Rtcevkvkqpgtu" cpf" tgugctejgtu" tghgt" vq" uvcpfctfu" vq" fgvgtokpg" crrtqrtkcvg" vjgtocn" eqpfkvkqpu0" Vjg"
uvcpfctfu" qwvnkpg" vgorgtcvwtg" tcpigu" vjcv" ujqwnf" tguwnv" kp" vjgtocn" ucvkuhcevkqp" hqt" cv" ngcuv" :2'" qh"













































fkuucvkuhkgf" 3" 405" 6" ;03" 35" 5204" 4" 50;" 6" ;0:" 46" 320:"
Fkuucvkuhkgf" 9" 3805" 44" 7202" 3:" 630;" 39" 5505" 33" 480:" 97" 550:"
Unkijvn{"
fkuucvkuhkgf" ;" 420;" 34" 4905" :" 3:08" 37" 4;06" 34" 4;05" 78" 4704"
Pgwvtcn" 32" 4505" 8" 3508" 6" ;05" ;" 3908" 34" 4;05" 63" 3:07"
Unkijvn{"
ucvkuhkgf" 33" 4708" 2" 202" 2" 202" 8" 330:" 4" 60;" 3;" :08"
Ucvkuhkgf" 6" ;05" 2" 202" 2" 202" 4" 50;" 2" 202" 8" 409"
Xgt{"



































fkuucvkuhkgf" 2" 202" 2" 202" 4" 609" 3" 402" 2" 202" 5" 306"
Fkuucvkuhkgf" 4" 609" 5" 80:" 7" 3308" 5" 70;" 5" 905" 38" 904"
Unkijvn{"
fkuucvkuhkgf" 3" 405" 36" 530:" 38" 5904" 32" 3;08" ;" 4402" 72" 4407"
Pgwvtcn" 7" 3308" 39" 5:08" 42" 6807" 36" 4907" 35" 5309" 8;" 5303"
Unkijvn{"
ucvkuhkgf" 35" 5204" 9" 370;" 2" 202" 39" 5505" 36" 5603" 73" 4502"
Ucvkuhkgf" 38" 5904" 5" 80:" 2" 202" 5" 70;" 4" 60;" 46" 320:"







" " Vjgtocn"ugpucvkqp" Qxgtcnn"Vjgtocn"eqohqtv" Vjgtocn"ucvkuhcevkqp"
Ft{"Ugcuqp" Tckp{"Ugcuqp" Ft{"Ugcuqp" Tckp{"Ugcuqp" Ft{"Ugcuqp" Tckp{"Ugcuqp"
Location" P*'+" O" UF" O" UF" O" UF" O" UF" O" UF" O" UF"
Lugbe 65"*9:+" 70:" 20973" 40;" 3035:" 508" 30476" 705" 3026;" 50;" 305;6" 706" 30435"
Mpape 66"*:2+" 70;" 20976" 603" 302;8" 405" 303:" 605" 20;26" 407" 20:6:" 50:" 3023"
Dutse A. 65"*:2+" 802" 30366" 604" 3027;" 407" 30424" 50;" 3032;" 403" 20;58" 505" 20:6:"
Kubwa 73"*97+" 709" 20;95" 508" 3049" 40;" 3034;" 605" 30344" 503" 30449" 605" 304;6"
Bwari 63"*9;+" 70;" 20:6:" 602" 30564" 405" 3029:" 50;" 3055:" 40;" 302:3" 603" 30256"




















Fc{vkog" Pkijv"vkog" Fc{vkog" Pkijv"vkog"
Location" P*'+" O" UF" O" UF" O" UF" O" UF"
Lugbe 65"*9:+" 709" 30645" 607" 30739" 409" 30569" 505" 30654"
Mpape 66"*:2+" 803" 2088:" 704" 20:25" 402" 20:98" 409" 2092:"
Dutse A. 65"*:2+" 805" 20;56" 705" 30482" 407" 30424" 40;" 20;;2"
Kubwa 73"*97+" 804" 3037;" 704" 30683" 502" 30362" 504" 30554"
Bwari 63"*9;+" 70;" 30242" 706" 30442" 405" 20;45" 502" 20::2"

























Fc{vkog" Pkijv"vkog" Fc{vkog" Pkijv"vkog"
Location" P*'+" O" UF" O" UF" O" UF" O" UF"
Lugbe 65"*9:+" 604" 30747" 504" 305:7" 50;" 30588" 605" 30383"
Mpape 66"*:2+" 508" 20976" 409" 20;:5" 505" 30295" 50:" 302;3"
Dutse A. 65"*:2+" 607" 30463" 505" 30463" 506" 30442" 50:" 30368"
Kubwa 73"*97+" 509" 30594" 40;" 30697" 603" 30422" 60:" 30455"
Bwari 63"*9;+" 604" 30586" 504" 30698" 507" 30469" 604" 30485"

















































Houses with AC" [gu""""""""""<<?"3"Pq"""""""""""<<?"4"
























" P" Ogcp" Uvf0"Fgxkcvkqp"
Nqy/kpeqog" 3:" 5072" 305:5"
Nqygt"ogfkwo/kpeqog" 44" 6072" 30324"
Wrrgt"ogfkwo/kpeqog" 5" 4022" 30222"




" Uwo"qh"Uswctgu" fh" Ogcp"Uswctg" Uki0" T" H"
Dgvyggp"Itqwru" 43084:" 4" 320:36" 0224" 0267"
9043"
Ykvjkp"Itqwru" 820222" 62" 30722" " "
Vqvcn" :3084:" 64" " " " "
"
"








" P" Ogcp" Uvf0"Fgxkcvkqp" P" Ogcp" Uvf0"Fgxkcvkqp"
Nqy/kpeqog" 53" 4045" 30339" 49" 30;5" 20897"
Nqygt"ogfkwo/kpeqog" 33" 40;3" 30358" 32" 4082" 30396"
Wrrgt"ogfkwo/kpeqog" 3" 7022" 0" 6" 6022" 30636"















Uswctg" Uki0" T" H"
Dgvyggp"
Itqwru" 32058;" 4" 703:7" 0246" 05:6" 6034"
380458" 4" :033:" 20222" 0799"
32042"Ykvjkp"
Itqwru" 72054:" 62" 3047:" " " 520474" 5:" 209;8" " "






eqohqtv" vjqwij" vjgtg"ycu"pq"ukipkhkecpv"fkhhgtgpeg." t"?"203;;."r"@"2027"yjkng" t"?"20333."r"@"2027" kp"
























" P" Ogcp" Uvf0"Fgxkcvkqp"
Fkuucvkuhkgf" :" 4035" 20863"
Unkijvn{"fkuucvkuhkgf" 5" 5055" 3074:"
Pgwvtcn" 37" 6022" 20:67"
Unkijvn{"ucvkuhkgf" 35" 6053" 30254"
Ucvkuhkgf" 5" 8022" 20222"
Xgt{"ucvkuhkgf" 3" 9022" /"




" Uwo"qh"Uswctgu" fh" Ogcp"Uswctg" Uki0" T" H"
Dgvyggp"Itqwru" 730539" 7" 320485" 20222" 0986"
34075"
Ykvjkp"Itqwru" 520533" 59" 20:3;" " "





iv. Dwellings with air conditioning and the level of satisfaction of use of controls:"Vjg" uvwf{"
ujqyu"vjgtg"ycu"eqttgncvkqp"dgvyggp"vjg"fygnnkpiu"ykvj"ckt"eqpfkvkqpkpi"ykvj"vjg"ngxgn"qh"ucvkuhcevkqp"qh"


















" P" Ogcp" Uvf0"Fgxkcvkqp" P" Ogcp" Uvf0"Fgxkcvkqp"
[gu" 57" 604;" 30448" 44" 6027" 30475"
Pq" :" 5035" 30348" 43" 40;7" 30246"













Uswctg" Uki0" T" H"
Dgvyggp"
Itqwru" :0995" 3" :0995" 023;" 0579" 70;;"
340:59" 3" 340:59" 0225" 065;"
;098"Ykvjkp"
Itqwru" 82023:" 63" 30686" " " 750;29" 63" 30537" " "




v. Thermal comfort and thermal satisfaction:"Crrn{kpi"Rgctuqp"eqttgncvkqp"ujqyu"vjcv"vjgtocn"
ucvkuhcevkqp"cpf"vjgtocn"eqohqtv"ctg"eqttgncvgf"qpn{"kp"Orcrg."yjgtg"t"?"20784."r">"2027"*Vcdng"704;+0"
Vjg" tgurqpfgpvu" vjcv"ctg" vjgtocnn{"fkuucvkuhkgf"yjgtg"cnuq" vjgtocnn{"wpeqohqtvcdng0"Hwtvjgt"cpcn{uku"
ujqyu"vjcv"oqtg"vjcp":2'"qh"vjg"dwknfkpiu"uwtxg{gf"fq"pq"wug"ckt"eqpfkvkqpkpi"fwtkpi"vjg"ft{"ugcuqp"
*Vcdng"706+"hqt"cflwuvkpi"vjg"vjgtocn"gpxktqpogpv"qh"vjg"kpfqqt"urcegu0"Nkpmkpi"vjg"hkpfkpiu"vq"qxgtcnn"
fgukip"qh"Orcrg." kv" ujqyu" vjg"dwknfkpiu"ygtg"enwuvgtgf"*k0g0"ctqwpf"307/5o"crctv+"cpf" vjku"oc{"dg"c"





" P" Ogcp" Uvf0"Fgxkcvkqp"
Xgt{"fkuucvkuhkgf" 6" 4022" 20:38"
Fkuucvkuhkgf" 44" 30;7" 20;;;"
Unkijvn{"fkuucvkuhkgf" 34" 402:" 204:;"
Pgwvtcn" 8" 6072" 20:59"







" Uwo"qh"Uswctgu" fh" Ogcp"Uswctg" Uki0" T" H"
Dgvyggp"Itqwru" 540737" 5" 320:5:" 0222" 0784"
370:7"
Ykvjkp"Itqwru" 490593" 62" 08:6" " "
Vqvcn" 7;0::8" 65" " " " "
"
"




vjcv" mwdyc"jcf" nqpigt" jqwtu" qh" gngevtkekv{" uwrrn{." vjku"oc{" nkmgn{" ecp" rquukdn{" eqpvtkdwvg" vq" jkijgt"
ucvkuhcevkqp"tcvg"tgrqtvgf"cv"vjg"ecug"uvwf{"nqecvkqp0"Hqt"vjg"ngxgn"qh"ucvkuhcevkqp"qh"vjg"wug"qh"eqpvtqn"hqt"
Fwvug"Cnjclk."vjg"Hetkvgtkqp"?"5045."ku"nguu"vjcp"vjg"H"xcnwg"kp"vcdng"7054"*k0g0"5045">"460;64+0"Yjkng"kp"Dyctk."





" P" Ogcp" Uvf0"Fgxkcvkqp" P" Ogcp" Uvf0"Fgxkcvkqp"
Owej"eqqngt" 48" 30;4" 2084:" 34" 4047" 20;87"
Unkijvn{"eqqngt" 34" 4039" 303;5" 53" 5025" 20;6:"
Pq"ejcpig" 8" 6072" 2076:" :" 5072" 30826"













Uswctg" Uki0" T" H"
Dgvyggp"
Itqwru" 540:96" 4" 380659" 20222" 0865" 460;6"
:068;" 4" 60456" 20255" 055:"
508:"Ykvjkp"
Itqwru" 490235" 63" 2087;" " " 77043:" 6:" 30372" " "





















" P" Ogcp" Uvf0"Fgxkcvkqp" P" Ogcp" Uvf0"Fgxkcvkqp"
Xgt{"fkuucvkuhkgf" 6" 3047" 20722" 35" 3022" 20222"
Fkuucvkuhkgf" 44" 3067" 20893" 3:" 3066" 20733"
Unkijvn{"fkuucvkuhkgf" 34" 3047" 20674" :" 4047" 20::8"
Pgwvtcn" 8" 4089" 20738" 6" 4022" 30377"











Uswctg" Uki0" T" H"
Dgvyggp"
Itqwru" ;0343" 5" 50262" 20222" 0639" :0:3"
:0:22" 5" 40;55" 20222" 078;"
:03;"Ykvjkp"
Itqwru" 3509::" 62" 20567" " " 350;66" 5;" 2057:" " "






















qh"5706'" vjtqwijqwv" vjg"oqpkvqtkpi"rgtkqf" *Vcdng"7058+0"Vjg"ctgc" cnuq" tgeqtfgf"c" tgncvkxg"jwokfkv{"
xct{kpi"htqo";0;'"qp"3312614237"vq"c"oczkowo"qh";409'"qp"3912614237"cpf"cp"cxgtcig"qh"5808'0"
Vjg" qwvfqqt" vgorgtcvwtg" kp" Mwdyc" xctkgf" htqo" 520;̇E" qp" 4312614237" vq" c" oczkowo" qh" 5:0;段" qp"
4912614237" cpf" cp" cxgtcig" qh" 5205'" vjtqwijqwv" vjg"oqpkvqtkpi" rgtkqf" *Vcdng" 7057+0" Vjg" ctgc" cnuq"
tgeqtfgf"c"tgncvkxg"jwokfkv{"xct{kpi"htqo"4307'"qp"4312614237"vq"c"oczkowo"qh":707'"qp"4812614237"
*Hkiwtg" 7034d+" cpf" cp" cxgtcig" qh" 7609'0" Ncuvn{." vjg" vgorgtcvwtg" kp" Dyctk" xctkgf" htqo" 52̇E" qp"
3712614237"vq"c"oczkowo"qh"5:08段"qp"3612614237"cpf"cp"cxgtcig"qh"520;̇E"vjtqwijqwv"vjg"oqpkvqtkpi"
rgtkqf"*Vcdng"7058+0"Vjg"ctgc"cnuq"tgeqtfgf"c"tgncvkxg"jwokfkv{"xct{kpi"htqo"5306'"qp"5212614237"vq"c"




















Lugbe 6303" 4507" 5303" 4406" ;304" 3:09" 7803" 8909" 3;12514237"38<22"
4312514237"
3:<22"


























Kubwa 5:0;" 460;" 520;" 3602" :707" 4307" 7609" 8602" 4312614237"38<22"
4912614237"
29<22"





Vjg"ogcuwtgf"qwvfqqt" vgorgtcvwtg"jcf"c" twppkpi"ogcp" vgorgtcvwtg."Vto."hqt" vjg"ft{"ugcuqp"*Hkiwtgu"
7033/7035+"cu"fghkpgf"d{"DUGPK"37473"*DUK."422:+"xct{kpi"htqo"54̇E"qp"4512514237"vq"c"oczkowo"qh"
5505̇E"qp"4312514237"kp"Nwidg0"Kp"Orcrg"kv"xctkgf"htqo"4;05̇E"qp"2312614237"vq"c"oczkowo"qh"53̇E"




oczkowo" qh" 480;̇E" qp" 4212814237" kp" Nwidg0" Kp"Orcrg" kv" xctkgf" htqo" 480;̇E" qp" 4:12814237" vq" c"
oczkowo"qh"4904̇E"qp"2412814237="kv"xctkgf"htqo"4809̇E"qp"2712914237"vq"c"oczkowo"qh"4:06̇E"qp"
3212814237"kp"Fwvug"Cnjclk0"Kp"Mwdyc"kv"xctkgf"htqo"49̇E"qp"3:12914237"vq"c"oczkowo"qh"4:̇E"qp"
































































































wpfgt"cp"jqwt"fwg"vq"uwffgp"tckp"cpf"ykpf{"eqpfkvkqpu0"Vjgtghqtg."tgeqtfkpi" vjg" nqyguv" vgorgtcvwtg"
fwtkpi" vjg"fc{vkog" vjtqwijqwv" vjg"ft{"ugcuqp"gpxktqpogpvcn"oqpkvqtkpi0"Vjtqwijqwv" vjg"oqpkvqtkpi"
rgtkqf."vjg"Vto"tqug"cdqxg"52̇E"hqt"322'"qh"vjg"vkog"cetquu"cnn"ecug"uvwfkgu"*Hkiwtg"7033"Î"7035+0"
7040303" Fc{vkog"gzvgtpcn"vgorgtcvwtgu"fwtkpi"vjg"ft{"ugcuqp"
Ceeqtfkpi" vq" vjg"Pkigtkcp"ogvtqnqikecn"Cigpe{."Cdwlc." vjg"uwp"tkugu"cv"8052co"hqt"oquv"qh" vjg" vkog"
gurgekcnn{"fwtkpi"vjg"ft{"ugcuqp"cpf"ugvu"cv"3:0520"Vjg"jkijguv"tgeqtfgf"vgorgtcvwtg"fwtkpi"vjg"fc{"ycu"
tgrqtvgf"kp"Nwidg"ykvj"c"oczkowo"vgorgtcvwtg"qh"6309̇E"htqo"2:<22"Î"44<22"cpf"590:̇E"htqo"3:<22"Î"





























































































































































Lugbe  6303" 4507" 5503" 590:" 4507" 5403" 6303" 4507" 5303"
Mpape  5907" 440:" 5309" 5705" 470;" 5208" 5907" 4307" 4;06"
Dutse A. 5:06" 4703" 5409" 5707" 4;05" 5403" 5:06" 4502" 5205"
Kubwa 5:0;" 4706" 5409" 580:" 4907" 5407" 5:0;" 460;" 520;"























Lugbe 5405" 4606" 490:" 6303" 4507" 5303"
Mpape  4;06" 4307" 4804" 5907" 4307" 4;06"
Dutse A. 4;06" 4502" 4805" 5:06" 4502" 5205"
Kubwa 5305" 460;" 490;" 5:0;" 460;" 520;"





htqo"79'"qp"4512814237" vq"c"oczkowo"qh";;07'"qp"4212814237" *Hkiwtg"7036c+." cpf"cp" cxgtcig"qh"
:309'0"Hqt" vjg"qwvfqqt" vgorgtcvwtg" kp"Orcrg." kv"xctkgf" htqo"44̇E"qp"4912814237" vq"c"oczkowo"qh"




























































4905̇E." ykvj" c" tgncvkxg" jwokfkv{" xct{kpi" htqo" 6808'" qp" 3312914237" vq" c" oczkowo" qh" ;908'" qp"






























































































Fwtkpi" vjg" kpfqqt"oqpkvqtkpi"cv" vjg"pcvwtcnn{"xgpvkncvgf"dwknfkpi" kp"Nwidg"J3"*NIJ3+." c"oczkowo"
vgorgtcvwtg" qh"5804̇E"ycu" tgrqtvgf" eqorctgf" vq"5409̇E" tgeqtfgf" kp" vjg" ckt" eqpfkvkqpgf"dwknfkpi"qh"
Nwidg" J4" *NIJ4+0" Ocmkpi" Nwidg" J3" vjg" yctoguv" oqpkvqtgf" dwknfkpi" kp" Nwidg" ykvj" c" ogcp"
vgorgtcvwtg" qh" 54̇E" *Vcdng" 7062+0" Vjg" cxgtcig" kpfqqt" vgorgtcvwtg" dgvyggp" 2:<22" cpf" 44<22" kp" vjg"


















































































































































































































































kp"Dyctk"J3" *DYJ3+"yjkng" vjg" ckt" eqpfkvkqpgf"dwknfkpi."Dyctk"J3" *DYJ3+" tgeqtfgf" " c"oczkowo"













































































LGH1 5804" 4:06" 5406" 5804" 5209" 550;" 5804" 4:06" 5402"
LGH2 5409" 4;0:" 5309" 5409" 5303" 5403" 5409" 4;0:" 5308"
MPH1 5507" 4704" 5203" 5506" 4804" 520:" 5507" 4704" 4;09"
MPH2 5507" 470:" 5206" 5505" 4807" 520:" 5507" 4709" 5203"
DAH1 5709" 5202" 5505" 5709" 5506" 5608" 5709" 5202" 540;"
DAH2 5904" 5306" 5604" 580:" 5602" 5704" 5904" 5303" 5508"
KBH1 5607" 4:0:" 5309" 5607" 5202" 5405" 5607" 4909" 5303"
KBH2 550;" 5204" 5408" 550;" 5402" 5504" 550;" 4;0;" 5406"
BWH1 5802" 4905" 5405" 5802" 4:09" 540;" 5802" 4905" 530;"
BWH2 5307" 480;" 4;09" 520;" 4:03" 4;04" 5307" 480;" 4;05"
Lugbe (Average 
living rooms) 
5606" 4;03" 5403" 5606" 5303" 5502" 5603" 4;03" 5309"
Mpape (Average 
living rooms) 
5507" 4706" 5204" 5506" 4806" 520:" 5507" 4:0;" 5306"
Dutse A (Average 
living rooms) 
5806" 5209" 550:" 5805" 550:" 560:" 5806" 5302" 5508"
Kubwa (Average 
living rooms) 
5604" 4;07" 5404" 5604" 5304" 5409" 5509" 4:0;" 5309"
Bwari (Average 
living rooms) 


















































LGH1 5606" 4;08" 5404" 560;" 4;07" 5406"
LGH2 5408" 4902" 5204" 540;" 4902" 5302"
MPH1 5407" 4709" 4;09" 550:" 4708" 5203"
MPH2 540;" 4704" 4;08" 5604" 47025" 5204"
DAH1 5605" 5202" 530;" 5709" 4;0:" 540:"
DAH2 5704" 4;05" 5309" 5807" 4;04" 5408"
KBH1 5405" 4;06" 520;" 5503" 4;06" 5306"
KBH2 5503" 5202" 530:" 5602" 5202" 5405"
BWH1 5608" 4:03" 5308" 5706" 4:02" 5309"
BWH2 5405" 480;" 4;0;" 5504" 480:" 5204"
Lugbe (Average 
Bedrooms) 
5507" 4;07" 5304" 5509" 4;06" 5309"
Mpape (Average 
Bedrooms) 
5409" 4707" 4;09" 550;" 4;02" 5309"
Dutse A (Average 
Bedrooms) 
560:" 4;0:" 530:" 5802" 4;09" 540;"
Kubwa(Average 
Bedrooms) 
5408" 4;09" 5305" 5504" 4;09" 5309"
Bwari(Average 
Bedrooms) 


























































































































































































































































































































































































































































































" P?36" P?4:" P?3:" P?53" P?35" P?38" P?36" P?35" P?9" P?55"
Thermal 
sensation 
Eqnf" 2" 2" 708" 2" 2" 2" 2" 2" 2" 3403"
Eqqn" 2" 2" 2" 2" 2" 2" 2" 2" 2" 3:04"
Unkijvn{"eqqn" 903" 508" 2" 2" 2" 805" 2" 909" 3605" 3:04"
Pgwvtcn" 3605" 390;" 708" 807" 909" 3407" 4306" 520:" 4:08" 3704"
Unkijvn{"
ycto" 4:08" 7508" 5:0;" 4408" 3706" 7805" 8605" 4503" 640;" 4304"
Ycto" 5709" 4306" 6606" 760:" 8307" 4702" 903" 4503" 3605" ;03"

























































" P?36" P?36" P?39" P?36" P?36" P?35" P?35" P?36" P?;" P?55"
Thermal 
sensation 
Eqnf" 903" 3605" 2" 2" 2" 2" 2" 4:08" 2" 3403"
Eqqn" 4:08" 4306" 740;" 2" 903" 909" 8;04" 8605" 5505" 3:04"
Unkijvn{"eqqn" 5709" 4:08" 3908" 903" 7202" 3706" 4503" 903" 4404" 3:04"
Pgwvtcn" 4306" 4306" 70;" 7202" 5709" 520:" 2" 2" 5505" 3704"
Unkijvn{"ycto" 903" 3605" 70;" 4:08" 903" 5:07" 909" 2" 3303" 4304"
Ycto" 2" 2" 3908" 3605" 2" 909" 2" 2" 2" ;03"


















Oqtg" vjcp"99'"qh" vjg" vkog." vjg" qeewrcpv" kp"ORJ3" hgnv" ÒwpeqohqtvcdngÓ" qt" Òunkijvn{"wpeqohqtvcdngÓ"
eqorctgf"vq"96'"qh"vjg"vkog"vjg"qeewrcpvuÓ"kp"ORJ4"hgnv"ÒwpeqohqtvcdngÓ"qt"Òunkijvn{"wpeqohqtvcdngÓ."
vjqwij"vjg"qeewrcpv"kp"ORJ4"cnuq"hgnv"Òxgt{"wpeqohqtvcdng.Ó"3;'"qh"vjg"vkog"*Hkiwtgu"705:+0"Cdqwv."

























































" P?36" P?4:" P?3:" P?53" P?35" P?38" P?36" P?35" P?9" P?55"
Xgt{"
wpeqohqtvcdng" 903" 2" 2" 3;06" 3706" 3407" 2" 2" 2" 2"
Wpeqohqtvcdng" 5709" 903" 6606" 6704" 6804" 5907" 903" 909" 640;" 2"
Unkijvn{"
wpeqohqtvcdng" 5709" 903" 5505" 4;02" 520:" 4702" 903" 3706" 4:08" 803"
Pgwvtcn" 3605" 4702" 708" 504" 909" 3407" 3605" 3706" 3605" 3403"
Unkijvn{"
eqohqtvcdng" 903" 640;" 3809" 504" 2" 3407" 640;" 3706" 3605" 5;06"
Eqohqtvcdng" 2" 3605" 2" 2" 2" 2" 4:08" 5:07" 2" 5;06"
Xgt{"







































































wpeqohqtvcdng" 2" 2" 2" 2" 2" 2" 2" 903" 2" 2"
Wpeqohqtvcdng" 2" 2" 2" 2" 2" 2" 2" 2" 3303" 2"
Unkijvn{"
wpeqohqtvcdng" 903" 2" 330:" 7202" 903" 909" 909" 2" 3303" 803"
Pgwvtcn" 3605" 903" 330:" 5709" 903" 750:" 2" 903" 3303" 3403"
Unkijvn{"
eqohqtvcdng" 4:08" 4:08" 6903" 3605" 8605" 520:" 520:" 640;" 4404" 5;06"
Eqohqtvcdng" 640;" 7903" 4;06" 2" 4306" 909" 8307" 640;" 6606" 5;06"
Xgt{"







































































eqqngt" 4306" 2" 708" 8305" 750:" 2" 903" 4503" 2" 2"
Eqqngt" 7202" 9702" :505" 5405" 520:" 9702" 9306" 5:07" 3605" 3:04"
Pq"ejcpig" 4:08" 4306" 708" 807" 3706" 3:0:" 4306" 5:07" :709" 5205"
Yctogt" 2" 508" 708" 2" 2" 805" 2" 2" 2" 6707"
Owej"




















Kp"FCJ3." vjg"qeewrcpv"rtghgtu" vq"dg"eqqngt"79'"qh" vjg" vkog"cpf"pgwvtcn"oqtg"vjcp"57'"qh" vjg" vkog"
eqorctgf"vq":7'"qh"vjg"vkog"vjg"qeewrcpv"kp"FCJ4"rtghgtu"Òpq"ejcpigÓ"*Hkiwtg"7076+0"Vjg"qeewrcpv"kp"
MDJ3"rtghgt"Òpq"ejcpigÓ"qt"ÒyctogtÓ":7'"qh"vjg"vkog"eqorctgf"vq"cnoquv";5'"qh"vjg"vkog"vjg"qeewrcpv"
























































eqqngt" 2" 2" 4;06" 903" 2" 2" 909" 903" 2" 2"
Eqqngt" 3605" 903" 740;" 7903" 7903" 2" 520:" 3605" 5505" 3:04"
Pq"ejcpig" 7903" 7903" 70;" 5709" 5709" :608" 8307" 8605" 6606" 5205"
Yctogt" 4:08" 5709" 330:" 2" 903" 3706" 2" 3605" 4404" 6707"
Owej"


































" P?36" P?4:" P?3:" P?53" P?35" P?38" P?36" P?35" P?9" P?55"
Vjgtocn"
ceegrvcdknkv{"
[gu" 4306" 5709" 4404" 340;" 3706" 650:" :709" 980;" 3605" 9409"
Pq" 9:08" 8605" 990:" :903" :608" 7805" 3605" 4503" :709" 4905"
"
Tckp{"ugcuqp"*Vjgtocn"ceegrvcdknkv{+"



























" P?36" P?36" P?39" P?36" P?36" P?35" P?35" P?36" P?;" P?55"
Vjgtocn"
ceegrvcdknkv{"
[gu" ;40;" :709" :406" :709" 9:08" 322" ;405" 322" 990:" 9409"
Pq" 903" 3605" 3908" 3605" 4306" 2" 909" 2" 4404" 4905"
"
Vcdng"706;<"Eqohqtv"uwtxg{"ogcp"tgurqpugu"hqt"vjg"vjgtocn"ugpucvkqp"cpf"vjgtocn"ucvkuhcevkqpu"kp"vjg"ft{"cpf"tckp{"ugcuqp"
" Vjgtocn"ugpucvkqp" Vjgtocn"eqohqtv" Vjgtocn"rtghgtgpeg"
" Ft{"ugcuqp" Tckp{"ugcuqp" Ft{"ugcuqp" Tckp{"ugcuqp" Ft{"ugcuqp" Tckp{"ugcuqp"
" Ogcp" UF" Ogcp" UF" Ogcp" UF" Ogcp" UF" Ogcp" UF" Ogcp" UF"
NIJ3"
*PX+" 706" 3037" 40;" 3029" 40:" 3027" 704" 3029" 402" 2095" 503" 2088"
NIJ4"
*CE+" 702" 20:6" 502" 3052" 608" 3039" 708" 2097" 405" 2076" 505" 2083"
ORJ3"
*PX+" 705" 3049" 504" 307;" 40;" 3033" 60;" 20;9" 404" 20:7" 402" 20;6"
ORJ4"
*PX+" 70:" 209;" 607" 20:8" 405" 20;5" 508" 2097" 307" 2084" 405" 2083"
FCJ3"
*PX+" 70;" 20:2" 506" 2098" 405" 20:8" 702" 209:" 308" 4053" 407" 2087"
FCJ4"
*CE+" 702" 20:4" 604" 302;" 40:" 3046" 606" 2099" 405" 2082" 504" 205:"
MDJ3"
*CE+" 702" 209:" 407" 309;" 60:" 303;" 707" 20::" 403" 2076" 407" 2088"
MDJ4"
*CE+" 703" 3048" 30:" 207:" 60;" 3074" 802" 3079" 405" 2082" 40;" 2099"
DYJ3"
*PX+" 706" 3049" 504" 302;" 508" 3084" 60:" 306:" 309" 2085" 40;" 209:"
DYJ4"



















































































































































































































































































































































































































htqo" GP37473" kp" rctvkewnctn{" ycu" ygnn" uwkvgf" hqt" eqohqtv" cpcn{uku" yjgp" eqorctgf" vq" CUJTCG"
Uvcpfctf/77"cpf"oc{"dg"wugf"hqt"jqv/jwokf"tgikqpu"qh"Kpfkc"wpvkn"oqtg"hkgnf"uvwfkgu"ctg"fqpg"vq"fgxgnqr"
c"oqfgn"urgekhkecnn{" hqt" Kpfkc0"Vjg"tguwnvu"cnuq"eqphktogf" vjcv"Cfcrvkxg"Eqohqtv"Gswcvkqp"*CEG+"qh"





















































































































































































































vjg"3'"@"4:̇E"kpfkecvqt"qh"gzvtgogn{"jqv" kp" vjg"ft{"ugcuqp"hqt"322'"qh"vjg" vkog"*Hkiwtg"7093+0"Vjg"
gxgpkpi"rgtkqf"vgorgtcvwtgu"htqo"3:<22"Î"44<22."ygtg"cdqxg"vjg"3'"@"4:̇E"vjtgujqnf"kp"322'"qh"vjg"















































































































































































































































































































































































































ecvgiqt{" KK" *Ecv0" KK+" Òpqtocn" ngxgn" qh" gzrgevcvkqpÓ0" Nkpmkpi"oqpkvqtgf" jqwtn{" vgorgtcvwtgu"ykvj" vjg"
twppkpi"ogcp"qh" vjg"fckn{"ogcp"qwvfqqt" vgorgtcvwtg" *Vto+"guvcdnkujgf"c"ftkhv" vqyctfu"owej"yctogt"
kpfqqt"vgorgtcvwtgu"cu"Vto"kpetgcugf"*Hkiwtg"70:4/70;2+0"Oquv"qh"vjg"fkhhgtgpeg"kp"kpfqqt"vgorgtcvwtgu"
hqt" egtvckp" Vto" xcnwg" *52̇E" Î" 55̇E+" fkf" pqv" tgcnn{" fkhhgt" htqo" qpg" fygnnkpi" vq" cpqvjgt0" Hqt" vjg"




























Kp" ORNXJ3" cpf" ORNXJ4." vjg" nkxkpi" tqqo" urcegu" tgrqtvgf" vgorgtcvwtgu" gzeggfgf" Ecv0" KK" wrrgt"
vjtgujqnf"hqt"oqtg"vjcp"32'"qh"vjg"vkog"cpf"gzeggfgf"Ecv0"KKK"wrrgt"vjtgujqnf"hqt"oqtg"vjcp"7'"qh"vjg"
vkog"fwtkpi" vjg"fc{vkog"("gxgpkpi"rgtkqf" *2:<22/44<22+0"Vjg"gxgpkpi"rgtkqf" tgeqtfgf" vgorgtcvwtgu"
gzeggfgf"Ecv0"KK"wrrgt"vjtgujqnf"hqt"oqtg"vjcp"42'"qh"vjg"vkog"cpf"cdqxg"vjg"Ecv0"KKK"wrrgt"vjtgujqnf"








































































Kp" vjg" nkxkpi" tqqo"urcegu" fwtkpi" vjg"fc{vkog" cpf"gxgpkpi"rgtkqf" *2:<22/44<22+."FCNXJ3" tgeqtfgf"
vgorgtcvwtgu"gzeggfgf"Ecv0"KK"wrrgt"octmgt"hqt"oqtg"vjcp"32'"qh"vjg"vkog"cpf"cdqxg"vjg"Ecv0"KKK"wrrgt"
vjtgujqnf"hqt"oqtg"vjcp"82'"qh"vjg"vkog"*Hkiwtg"70:8+0""Kp"vjg"gxgpkpi"rgtkqf"*3:<22/44<22+."FCNXJ3"
ujqygf" vgorgtcvwtg"cdqxg" vjg"Ecv0" KKK"wrrgt" vjtgujqnf" hqt"322'"qh" vjg" vkog."uwiiguvkpi" vjcv" hqt"ukz"
jqwtu." vgorgtcvwtgu"ygtg" cdqxg"Ecv0" KKK" vjtgujqnf" cpf" vjg" qeewrcpvu" jcf" gzrgtkgpeg" gzvtgogn{" jkij"









































































































































































































































ecug" uvwf{" nqecvkqp"ujqy"vjcv"ycto"fkueqohqtv"jcu"qeewttgf" kp"cnn" vjg"urcegu"ykvj"pq" tgrqtv"qh"eqnf"
fkueqohqtv0"
"



















tgeqtfgf" vgorgtcvwtgu" dgnqy" Ecv0" K" nqygt" vjtgujqnf" *Hki0" 70;4+0" Vjg" tguwnvu" cnuq" ujqy" vjcv" ycto"

































Vjg" GP37473" vjtgujqnf" cpcn{uku" hqt" vgorgtcvwtgu" cdqxg" Ecv0" KK" wrrgt" vjtgujqnfu" hqt" vjg" pcvwtcnn{"
xgpvkncvgf" dwknfkpi" kp" Dyctk" uwiiguv" 322'" qh" qxgtjgcvkpi" qeewt" kp" vjg" dgftqqou" cpf" 322'" qh"




















Kp" vjg"dgftqqo." vjg"ogcuwtgf" vgorgtcvwtg" tqug"cdqxg" vjg"48̇E" kpfkecvqt" hqt"qxgt"322'"qh" vjg" vkog"
fwtkpi"vjg"ucog"rgtkqf"cetquu"cnn"ecug"uvwfkgu"gzegrv"hqt"DYJ4"vjcv"tgrqtvgf"vgorgtcvwtg"cdqxg"48̇E"
hqt"82"jqwtu"*;7'+"qh"vjg"vkog"fwtkpi"vjg"pkijv/vkog"*45<22"Î"29<22+0"Vjg"tgeqtfgf"vgorgtcvwtg"tqug"
cdqxg" vjg" DUGP37473" Ecv0" KK" wrrgt" vjtgujqnf" hqt" qxgt" 32'" qh" vjg" vkog" *Hkiwtg" 7077+" gzegrv" hqt"















































NINXJ3" 322" :;" 7;" 47" 37" 54"
NINXJ4" 322" ;:" 59" 2" /" /"
ORNXJ3" 9:" 7;" 4;" 2" 38" 7"
ORNXJ4" :2" 85" 55" 2" 42" 9"
FCNXJ3" 322" ;;" 94" 68" 32" 83"
FCNXJ4" 322" 322" ::" 87" /" /"
MDNXJ3" 322" 322" 62" 2" /" /"
MDNXJ4" 322" 322" 98" 2" /" /"
DYNXJ3" ;:" :2" 7:" 49" 36" 59"



































NIDFJ3" 322" 322" ;3" 82" 33" 8;"
NIDFJ4" 322" 322" 76" 2" /" /"
ORDFJ3" :8" 93" 62" 2" 48" 36"
ORDFJ4" :8" 93" 59" 2" 4;" 36"
FCDFJ3" 322" 322" 322" :5" 2" 322"
FCDFJ4" 322" 322" 322" 322" /" /"
MDDFJ3" 322" 322" 93" 2" /" /"
MDDFJ4" 322" 322" 322" 2" /" /"
DYDFJ3" 322" 33" 2" 2" 42" 6;"



































NIDFJ3" 322" 322" ;7" 78" 47" 33"
NIDFJ4" 322" :9" 84" 5" /" /"
ORDFJ3" ;7" 98" 7;" :" 33" 2"
ORDFJ4" ;7" 93" 79" 32" 35" 4"
FCDFJ3" 322" 322" ;:" 68" 47" 36"
FCDFJ4" 322" 322" :8" 5:" /" /"
MDDFJ3" 322" 322" :6" 5" /" /"
MDDFJ4" 322" 322" ;:" 65" /" /"
DYDFJ3" 322" 322" :6" 6;" 4;" 33"
DYDFJ4" 322" :8" 74" 5" /" /"
"
708" Eqpenwukqp"
Vjku" ejcrvgt" fkuewuugf" vjg" tguwnvu" htqo" vjg" rquv/qeewrcpe{" uwtxg{." gpxktqpogpvcn" oqpkvqtkpi" cpf"








ugcuqp"ygtg"fkuewuugf0"Vjg" tguwnvu" kpfkecvgf"qxgtyjgnokpi" tgurqpugu"qp" vjg"ycto"rctv" qh" vjg" uecng"
uwiiguvkpi" vjg"qeewrcpvu" hggn"owej"yctogt" kp" vjg"ft{"ugcuqp0"Vjg"tgurqpugu"uwiiguvgf"vjg"tgukfgpvu"
ygtg"pqv"ucvkuhkgf"ykvj"vjg"vjgtocn"gpxktqpogpv"qh"vjg"ecug"uvwfkgu"ykvj"nqyguv"ngxgnu"qh"gxcnwcvkqp"hqt"
vjgtocn" ucvkuhcevkqp" cv" Fwvug0" Vjg" rquv/qeewrcpe{" tguwnvu" cnuq" kpfkecvgf" c" pqvkegcdng" ujkhv" kp" vjg"
qeewrcpvuÓ" tgurqpugu" hqt" Òxgt{" wpeqohqtvcdngÓ" cpf" ÐwpeqohqtvcdngÑ" rctv" qh" vjg" uecng" fwtkpi" vjg" ft{"






vjg" nkxkpi" tqqo" cu" vjg"yctoguv" urceg" cv" ecug" uvwfkgu" dwv" vjg" tguwnvu" htqo" gpxktqpogpvcn"oqpkvqtkpi"
uwiiguvgf"qvjgtykug"cv"Orcrg"cpf"Dyctk"cu"vjg"cxgtcig"kpvgtpcn"vgorgtcvwtg"qh"vjg"dgftqqo"ygtg"owej"
jkijgt"vjcp"vjg"nkxkpi"tqqou0"Hwtvjgt"kpxguvkicvkqpu"ujqygf"vjcv"vjg"vyq"dgftqqou"jcf"oqtg"hwtpkvwtg"






kpvgtpcn" vgorgtcvwtgu" kp" cnn" vjg" urcegu" oqpkvqtgf" ygtg" ykvjkp" vjg" eqohqtv" tcpig0" Jqygxgt." jkij"
vgorgtcvwtgu" ygtg" tgeqtfgf" hqt" nqpi" jqwtu" ykvjkp" vjg" kpvgtpcn" urcegu" cv" Nwidg."Orcrg." Fwvug" cpf"





uecng0"Vjg" vjgtocn" eqohqtv" xqvgu" ujqy"oquv"qh" vjg" qeewrcpvu"ygtg" hggnkpi"wpeqohqtvcdng" cetquu" cnn"
fygnnkpiu0" Vjgtg" ycu" c" ftkhv" kp" vjg" vjgtocn" eqohqtv" ogcp" xqvgu" fwtkpi" vjg" tckp{" ugcuqp" htqo" vjg"
wpeqohqtvcdng"rctv"qh"vjg"uecng"vq"vjg"unkijvn{"eqohqtvcdng"cpf"eqohqtvcdng"rctv"qh"vjg"uecng0"Vjg"ogcp"
fkuvtkdwvkqp"qh"qeewrcpvuÓ"tgurqpugu"cetquu"cnn"ecug"uvwfkgu"htqo"vjg"ft{"ugcuqp"uwtxg{u"ujqyu"vjg{"rtghgt"













ÒEKDUGÓ"oqfgn0" Vjg" tguwnvu" htqo" vjg" crrtqxgf"DUGP37473" uvcpfctf" kpfkecvgf"ycto"fkueqohqtv" kp"
322'"qh"vjg"pcvwtcnn{"xgpvkncvgf"urcegu"cv"Nwidg."Fwvug."Orcrg"cpf"Dyctk"kp"vjg"ft{"ugcuqp0"Eqorctkpi"



















Cu" rtgxkqwun{" gzrnckpgf" kp" Ejcrvgt" 7." tguwnvu" htqo" vjg" hkgnf" uwtxg{u" *rquv/qeewrcpe{" cpf" eqohqtv"
uwtxg{u+"cpf"gpxktqpogpvcn"oqpkvqtkpi"ujqy"c"rqvgpvkcn"qh"ft{"ugcuqp"jkij"kpfqqt"vgorgtcvwtgu="vjku"
ejcrvgt" eqpukfgtu" f{pcoke" vjgtocn" oqfgnnkpi" cpf" ukowncvkqp" wukpi" FgukipDwknfgt" uqhvyctg" *60902"







tgcnkuvke" qwveqogu" qh" rcuukxg" eqqnkpi" kpvgtxgpvkqpu" kp" vjg" ugngevgf" fygnnkpiu" tgrtgugpvkpi" tgukfgpvkcn"
dwknfkpiu"kp"Cdwlc."Pkigtkc0"
803" Rknqv"oqfgnnkpi""
C" rknqv" oqfgn"ycu" eqpfwevgf"ykvj" vjg"FgukipDwknfgt" eqoogtekcnn{" dcugf" uqhvyctg" *xgtukqp" 60902+."
yjkej" rtqxkfgu" c" wugt/htkgpfn{" itcrjkecn" kpvgthceg" hqt" vjg" ykfgn{" wugf" vjgtocn" dcncpeg" gpikpg."
Gpgti{Rnwu0"Vjku"rtqitcoog"ycu"wugf"vq"ecnewncvg"vjg"vjgtocn"rgthqtocpeg"qh"vjg"ugngevgf"ecug"uvwfkgu0"





















































































207"ce1j" 302"ce1j" 402"ce1j" 502"ce1j" 602"ce1j" 702"ce1j"







" Ocz" 5:02" 4;0;" 5203" 5205" 5207" 520;" 520;" 520:" 5302"
Okp" 4406" 4708" 470:" 470;" 4802" 4802" 4803" 4804" 4804"









" Ocz" 5:02" 5308" 530:" 530;" 5402" 5402" 5406" 540;" 5503"
Okp" 4406" 4808" 4808" 4807" 4807" 4806" 4805" 4804" 4803"








" Ocz" 5:02" 530;" 5402" 5404" 5407" 5409" 5409" 540;" 5503"
Okp" 4406" 4903" 4903" 4902" 480;" 4809" 4808" 4806" 4805"








" Ocz" 5:02" 540:" 540;" 540;" 5502" 5503" 5508" 550;" 5603"
Okp" 4406" 4906" 4905" 4904" 4903" 480:" 4809" 4807" 4805"








" Ocz" 5:02" 550:" 5602" 5605" 5607" 560:" 560:" 560;" 5704"
Okp" 4406" 4906" 4905" 4904" 4903" 4902" 480:" 4809" 4808"
Cxi0" 4;08" 520;" 5302" 5302" 5302" 520;" 520:" 520:" 520:"
QV"?"Qrgtcvkxg"Vgorgtcvwtg"
804" Ockp"dcug"oqfgn"fgxgnqrogpv""














































































































nkhg" uegpctkqu0" Vjg"JXCE" ugvvkpiu" hqt" vjg" ckt/eqpfkvkqpgf"oqfgnu" wugf" c" u{uvgo"ykvj" ckt" uwrrn{0"C"
eqqnkpi"uejgfwng"qh"2:<22"Î"44<22"ycu"wugf"vq"tgrtgugpv"fygnnkpiu"vjcv"ctg"qeewrkgf"vjtqwijqwv"vjg"fc{"
































































6" Pcvwtcn"xgpvkncvkqp"tcvg"*rgt"rgtuqp+" 32"n1u" 32"n1u" 32"n1u" 32"n1u"
7" Fgpukv{"*rgqrng1o4+" 2023" 2025" 2027" 2024"
8" Vqvcn"qeewrkgf"hnqqt"ctgc"*o4+" 334" 325" 63" ;8"
9" Vqvcn"qeewrkgf"hnqqt"xqnwog"*o5+" 64:
" 52:" 345" 4;6"
:" Fc{vkog"rgtkqf" 2:<22"Î"44<22" 2:<22"Î"44<22" 2:<22"Î"44<22" 2:<22"Î"44<22"
;" Gxgpkpi"rgtkqf" 3:<22"Î"44<22" 3:<22"Î"44<22" 3:<22"Î"44<22" 3:<22"Î"44<22"
32" Pkijv/vkog/rgtkqf" 45<22"Î"29<22" 45<22"Î"29<22" 45<22"Î"29<22" 45<22"Î"29<22"
33" Igpgtcn"nkijvkpi"*Y1o4+" 502" 502" 502" 502"
34" Gzvgtkqt"nkijvkpi"*Y+" 82" 82" 82" 82"
35" Ogvcdqnke"tcvg"*Cevkxkv{+" 20;" 20;" 20;" 20;"
36" Ogvcdqnke"tcvg"*Enqvjkpi+" 207enq
" 207enq" 207enq" 207enq"










402" 402" 402" 402"
3:" Ykpfqy"vq"ycnn"tcvkq"*'+" 4702" 4702" 4702" 4702"
3;" Ykpfqy"vq"hnqqt"tcvkq" 38'" 52'" 38'" 47'"
42" Ykpfqy"jgkijv" 304"o" 304"o" 304"o" 304"o"
43" Ykpfqy"ykfvj" 304"o" 304"o" 304"o" 307"o"
" Ykpfqy"jgkijv"*vqkngvu+" 208"o" 208"o" 208"o" 208"o"
" Ykpfqy"ykfvj"*vqkngvu+" 208"o" 208"o" 208"o" 208"o"
44" Hnqqt"vq"egknkpi"jgkijv"*o+" 502" 502" 40:o" 502"
45" Gzvgtpcn"ycnn."pq"dtkfikpi"*W/Xcnwg+" 4025"Y1o
4M" 4025"Y1o4M" 4025"Y1o4M" 4025"Y1o4M"
46" Egknkpi."pq"dtkfikpi"372oo"*W/Xcnwg+" 4075"Y1o
4M" 4075"Y1o4M" 4075"Y1o4M" 4075"Y1o4M"
47" Tqqh."pq"dtkfikpi"*W/Xcnwg+" 9036"Y1o











Nwidg" *NIDFRFVJ3" cpf" NIDFRFVJ4.+=" vjg" nkxkpi" tqqo" urcegu" kp" Dyctk" *DYNXRFVJ3" cpf"
















































Ukowncvkqp" hqt" vjg"oqfgnu" kp" Nwidg" tcp" hqt" c"yggm" htqo" 3:12514237" Î" 4612514237" kp" vjg" pcvwtcnn{"
xgpvkncvgf"urcegu"*NINXRFVJ3"cpf"NIDFRFVJ3+"cpf"ckt/eqpfkvkqpgf"urcegu"*NINXVRFVJ4"cpf"
NIDFVRFVJ4+0"Vjg"oczkowo"rtgfkevgf"vgorgtcvwtgu"kp"vjg"cnn"vjg"urcegu"kp"Nwidg"ygtg"cdqxg"56³E"










































































OCZ" 6602" 5909" 5808" 5608" 5802"
OKP" 420:" 4909" 4:05" 4803" 4804"
























OCZ" 5:02" 5509" 5507" 5604" 5605"
OKP" 4406" 4803" 4702" 4704" 4803"


































jkijgt"cdknkv{" vq"cfcrv" vq"c"jkijgt"tcpig"qh" vgorgtcvwtg" vjcp"vjqug"kp" vjg"dgftqqo0"Vjg"cpcn{uku"cnuq"
uwiiguvu" vjcv" vjg"rtgfkevgf" kpfqqt" vgorgtcvwtg" kp" vjg"dgftqqo" ku"jkijgt" vjcp" vjg" nkxkpi" tqqo"ykvj"c"
fkhhgtgpeg"ctqwpf"207³E"yjgp"vjg"gzvgtpcn"vgorgtcvwtg"ku"dgnqy"52³E0"Jqygxgt."vjg"vtgpf"ejcpigu"yjgp"
vjg"gzvgtpcn"vgorgtcvwtg"tkugu"cu"vjg"nkxkpi"tqqo"crrgctu"vq"dg"yctogt"vjcp"vjg"dgftqqou"qpeg"gzvgtpcn"







Vjg"eqorctkuqp"dgvyggp" vjg"pcvwtcnn{"xgpvkncvgf"cpf" vjg"ckt/eqpfkvkqpgf" nkxkpi" tqqo" kp"Hkiwtg"8039."
ujqyu" vjcv" vjg"pcvwtcnn{"xgpvkncvgf" nkxkpi"urceg"ycu"yctogt"cpf"jcu"c"jkijgt" vgorgtcvwtg"cfcrvcvkqp"
tcpig0" Vjg" cpcn{uku" cnuq" ujqyu" vjcv" yjgp" vjg" gzvgtpcn" vgorgtcvwtg" tkugu" cdqxg" 44³E." vjg" pcvwtcnn{"
xgpvkncvgf"nkxkpi"tqqo"vgorgtcvwtg"ftkhvu"vqyctfu"gzvtgog"gngxcvgf"vgorgtcvwtg0"Vjg"fkhhgtgpeg"kp"vjg"
nkxkpi" tqqo" vgorgtcvwtgu" ku" ctqwpf" 402³E" yjgp" vjg" gzvgtpcn" vgorgtcvwtg" tkugu" cdqxg" ku" 42³E0" Vjg"

















































































































































tcpig" cv" vjg" pcvwtcnn{" xgpvkncvgf" urcegu" vjcp" vjg" ckt/eqpfkvkqpgf" urcegu" cv" Nwidg0" Vjg" hkpfkpiu" cnuq"




















































































OCZ" 6303" 6602" 5804" 5909" 560;" 5808"
OKP" 4507" 420:" 4:06" 4909" 4;07" 4:05"






























yjkej" ycu" ctqwpf" 4̇E" nguu" vjcp" vjg" rtgfkevgf" vgorgtcvwtg" *5608̇E+" fwtkpi" vjg" ucog" rgtkqf0" Vjg"
rtgfkevgf"oczkowo"dgftqqo"vgorgtcvwtg"ycu"5̇E"oqtg"vjcp"vjg"ogcuwtgf"vgorgtcvwtg"*Hkiwtg"8043"
cpf" Vcdng" 809+0" Vjg" oczkowo" rtgfkevgf" nkxkpi" tqqo" vgorgtcvwtgu" ygtg" jkijgt" vjcp" vjg" rtgfkevgf"
dgftqqo" vgorgtcvwtgu" d{" oqtg" vjcp" 3̇E" dwv" ycu" pq" ukipkhkecpv" fkhhgtgpeg" dgvyggp" vjg" ogcuwtgf"


























OCZ" 6303" 6602" 5409" 5608" 540;" 5802"
OKP" 4507" 420:" 4;0:" 4803" 4902" 4804"



















































OCZ" 5:08" 5:02" 5802" 5509" 5706" 5507"
OKP" 4404" 4406" 4905" 4803" 4:02" 4702"
CXI0" 5203" 4:04" 530;" 4;05" 5309" 4:0:"
RFV"?"Rtgfkevgf."PX"?"Pcvwtcnn{"Xgpvkncvgf"
Vjg"cxgtcig"nkxkpi"tqqo"vgorgtcvwtgu"kp"vjg"ckt/eqpfkvkqpgf"fygnnkpi"kp"Dyctk"jcf"vgorgtcvwtgu"ctqwpf"
4;̇E"hqt" vjg"oqpkvqtgf"fygnnkpi"yjkej"citggu"ykvj" vjg" vgorgtcvwtg"ukowncvgf"*4:08̇E+"hqt" vjg"ucog"
urceg0"Jqygxgt."vjg"oczkowo"ogcuwtgf"vgorgtcvwtg"qh"5307̇E"eqpvtcuvu"ykvj"vjg"5604̇E"tgrqtvgf"kp"
















































OCZ" 5:08" 5:02" 5307" 5604" 5504" 5605"
OKP" 4404" 4406" 480;" 4704" 480:" 4803"













































Eqpukfgtkpi"cnn" vjg" hqwt" nkxkpi"ctgcu"ukowncvgf"cv"Nwidg"*Hkiwtg"8046+"cpf"Dyctk" *Hkiwtg"8047+" htqo"
2:<22/44<22."ujqyu" vjcv"322'"qh" vjg" nkxkpi" tqqou"tqug"cdqxg" vjg"3'"qh"jqwtu"qxgt"4:³E"octmgt"qh"
gzvtgogn{"jqv"ft{"ugcuqp"cpf"322'"qh" vjg" nkxkpi" tqqo"urceg"ycu"cdqxg" vjg"3'"qh"jqwtu"qxgt"4:³E"




cpf" gxgpkpi" rgtkqf0" Vjg" cpcn{uku" ujqyu" vjg" nkxkpi" tqqou" kp" vjg" jqwugu" cv" Nwidg" cpf" Dyctk" ctg"
gzrgtkgpekpi"jkijgt"vgorgtcvwtgu"vjcp"vjg"Nkxkpi"tqqou"cv"Dyctk0"Vjg"hkpfkpi"htqo"vjg"cpcn{uku"citggu"






















































htqo" vjg" cpcn{uku" citggu" ykvj" vjg" hkpfkpiu" htqo" qxgtjgcvkpi" cpcn{uku" wukpi" uvcvke" etkvgtkc" hqt" vjg"
oqpkvqtgf"fcvc"eqpukfgtgf"kp"Ejcrvgt"70"Vjg"tguwnvu"hwtvjgt"kpfkecvg"vjg"rqvgpvkcn"qh"tgiwnct"qeewttgpeg"










































































































NINXJ3" 322" :;" 7;" 47"
NINXRFVJ3" 322" :9" 87" 5;"
NINXJ4" 322" ;:" 59" 2"
NINXRFVJ4" :9" 6;" 56" 6"
DYNXJ3" ;:" :2" 7:" 49"
DYNXRFVJ3" :6" 73" 36" 2"
DYNXJ4" ;:" 63" 2" 2"















NINXJ3" 322" 322" ;3" 82"
NINXRFVJ3" 322" 322" 85" 42"
NINXJ4" 322" 322" 76" 2"
NINXRFVJ4" 322" 42" ;" 2"
DYNXJ3" 322" :8" 93" 53"
DYNXRFVJ3" ;6" 79" 33" 2"
DYNXJ4" 322" 33" 2" 2"






















NINXJ3" 322" 322" ;7" 78"
NINXRFVJ3" 322" 322" 6;" 2"
NINXJ4" 322" :9" 84" 5"
NINXRFVJ4" 322" 6:" 2" 2"
DYNXJ3" 322" 322" :6" 6;"
DYNXRFVJ3" :6" 55" 8" 2"
DYNXJ4" 322" :8" 74" 5"
DYNXRFVJ4" 322" 47" 2" 2"
"
Qxgtcnn." vjg" ogcuwtgf" cpf" rtgfkevgf" vgorgtcvwtgu" kpfqqt" vgorgtcvwtgu" gzeggfgf" vjg" vjtgujqnfu" qh"
oqfgtcvgn{"ycto"qxgtjgcvkpi"tkum0"Vjg"rtgfkevgf"qxgtjgcvkpi"tkum"tguwnvu"cnuq"ujqyu"vjcv"vjg"pcvwtcnn{"






KKK+" vjtgujqnf" Òoqfgtcvg" ngxgn" qh" gzrgevcvkqpÓ" cpf" Ecvgiqt{" KK" *Ecv0" KK+" vjtgujqnf" Òpqtocn" ngxgn" qh"
gzrgevcvkqp" ngxgnÓ0"Eqorctkpi" vjg" rtgfkevgf"jqwtn{" vgorgtcvwtgu"ykvj" vjg" twppkpi"ogcp"qh" vjg"fckn{"
ogcp"gzvgtpcn"vgorgtcvwtg"*Vto+"guvcdnkujgf"c"ftkhv"vqyctfu"owej"yctogt"kpvgtpcn"vgorgtcvwtgu"cu"Vto"
kpetgcugf0"Vjg"xctkcvkqpu" kp"kpfqqt"vgorgtcvwtgu"hqt"c"egtvckp"Vto"xcnwg"fkhhgt" htqo"qpg"jqwugjqnf" vq"
cpqvjgt0"Vjg"tguwnvu"htqo"vjg"ukowncvgf"pcvwtcnn{"xgpvkncvgf"fygnnkpiu"kp"Nwidg"cpf"Dyctk"ygtg"cpcn{ugf"
cpf" vjg" vgorgtcvwtgu" kp" vjg" nkxkpi" tqqo" urcegu" ukowncvgf" kp" vjg" ecug" uvwfkgu" *NIRFVNXJ3" cpf"
DYRFVNXJ3+"ygtg" cdqxg" vjg"Ecv0" KK" wrrgt" kpfkecvqt" hqt"oqtg" vjcp"7'"qh" vjg" vkog0"Jqygxgt." vjg"





















































































































































































































































































































































































vjg"dgftqqo"tqug"cdqxg" vjg"7'"qh"jqwtu"cdqxg" vjg"Ecv0" KK" vjtgujqnf" hqt"oqtg" vjcp"37'"qh" vjg" vkog"
kpfkecvkpi"vjg"urceg"gzrgtkgpegf"ycto"fkueqohqtv0"
Dqvj" vjg"oqpkvqtkpi" cpf"oqfgnnkpi" cnuq" jkijnkijv" vjcv"ycto"fkueqohqtv"ycu" ujqyp" kp" 322'"qh" vjg"
dgftqqo"urcegu0"Ecvgiqtkukpi" cpf"eqorctkpi" vjg"rgtegpvcig"qh"jqwtu" vjcv" hcnn" dgvyggp" vjg"fkhhgtgpv"
vjgtocn"eqohqtv"ecvgiqtkgu."kv"ku"crrctgpv"322'"qh"cnn"vjg"urcegu"oqpkvqtgf"cv"Nwidg"gzeggfgf"7'"qh"vjg"































tguwnvu"rtgfkevgf" vjg"rquukdknkv{"qh"ft{"ugcuqp"jkij" kpvgtpcn" vgorgtcvwtgu"cetquu" vjg"ecug"uvwfkgu"ykvj"
vgpfgpe{"hqt"htgswgpv"kpvgtpcn"jkij"vgorgtcvwtgu"cv"Nwidg"vjcp"Dyctk0"Vjg"tguwnvu"cnuq"kpfkecvgf"vjcv"vjg"
nkxkpi" tqqou" ctg" owej" yctogt" vjcp" dgftqqou" cetquu" vjg" ecug" uvwfkgu." cnvjqwij" vjg" EKDUG" oqfgn"
rtgfkevgf"yctogt"vgorgtcvwtgu"cdqxg"48̇E"hqt"oquv"qh"vjg"vkog"yjkej"uwiiguv"qxgtjgcvkpi"oc{"chhgev"
vjg" kpfqqt" qeewrcpvu" htqo" unggrkpi" xgt{" ygnn" fwtkpi" pkijv/vkog0" Cnuq." htgswgpv" kpvgtpcn" jkij"
























pcvwtcnn{"xgpvkncvgf" cpf" ckt/eqpfkvkqpgf"dcug"oqfgn0"Hqt" gcej" kpvgtxgpvkqp." vjg" ukowncvkqpu" ujqy" vjg"
ghhgevu"qp" vjg"fc{vkog"cpf"gxgpkpi"rgtkqf" nkxkpi" tqqo" vgorgtcvwtgu"cpf" vjg" unggrkpi" vkog."dgftqqo"
vgorgtcvwtg"hqt"vjg"pcvwtcnn{"xgpvkncvgf"oqfgn0"Hqt"vjg"ckt/eqpfkvkqpgf"oqfgn."kv"ujqyu"vjg"ghhgev"qp"vjg"
































ku" vguvgf"d{" kpetgcukpi" vjg" vjkempguu"qh" vjg" kpuwncvkqp" htqo"47/722oo"*Ugevkqp"905/907+0"Ugevkqp"908"
vguvgf" vjg" ugpukvkxkv{"qh" ujcfkpi"fgxkeg"rtqlgevkqp" htqo"372/3272oo"qp" vjg" dcug"oqfgn0"Htqo"gcej"





Vjg" tqqh." gzvgtpcn"ycnnu" cpf" egknkpiu"ygtg" ugngevgf" hqt"oqfkhkecvkqp" kp" vjg" dcug"oqfgn." cu" vjku" ku" c"
ukipkhkecpv"tqwvg"yjgtg"jgcv"gpvgtu"vjg"dwknfkpi0"Vjg"jkij"hcdtke"W/Xcnwgu"cu"fkuewuugf"kp"Ejcrvgt"8"*k0g0"
Tqqh<" 903" Y1o4M." Egknkpi" 407" Y1o4M" cpf" Ycnn" 402" Y1o4M+" ygtg" c" uqwteg" qh" eqpegtp" cpf" vjg"
kpvgtxgpvkqpu"ygtg"ckogf"cv"vq"tgfwekpi"vjgug"W/Xcnwgu"eqpukfgtcdn{"cpf"vjwu"nguugp"vjg"eqqnkpi"nqcf"




































vjg" fc{"oc{"rtqxkfg" eqohqtvcdng" kpfqqt" eqpfkvkqpu0"Ikxgp" vjcv" vjg" wtdcp" gpxktqpogpv" eqpukfgtcdn{"






eqqnkpi" ukipkhkecpvn{"yjgtg" uvgru" jcxg" dggp" vcmgp" kp" dwknfkpi" fgukip" cpf" eqpuvtwevkqp" vq" nkokv" jgcv"
cduqtrvkqp" htqo" vjg" uwttqwpfkpi" gpxktqpogpv0" Chncmk." gv" cn0" *4237+" eqpenwfgu" vjcv" urgekhke" ecugu" kp"









tghngevkxg" tqqhu" rtqfwevu" kp" vtqrkecn" enkocvgu" eqpukfgtcdn{" tgfweg" vjg" oczkowo" uqnct" jgcv" ickp" d{"
tghngevkpi"uqnct" tcfkcvkqp"d{"cdqwv";2'"cu"ygnn"cu" tgfwekpi" vjg"Wtdcp"Jgcv" Kuncpf" *WJK+"cpf"gpgti{"
eqpuworvkqp"d{"nqygtkpi"vjg"gpgti{"fgocpf"hqt"urceg"eqpfkvkqpkpi"*Cn/Qdckfk"gv"cn0."4236f+0"Jqygxgt."















pkijv" vkog" *Ucpvcoqwtku." 3;;2+0" Vjku" crrtqcej" jcu" vjg" rqvgpvkcn" vq" rtqxkfg" c" eqqnkpi" rquukdknkv{" qh"
20236mYj1o4"c"fc{0"Vq"gpjcpeg"vjg"ghhkekgpe{"qh"vjku"crrtqcej."rtqvgevkpi"vjg"tqqh"fwtkpi"vjg"fc{"ku"
rtghgtcdng0"Vjku" ecp"dg" cejkgxgf"wukpi"fkhhgtgpv" uvtcvgikgu." uwej"cu" tghngevkxg." hncv"rncvg" ckt" eqqngt"qt"































Vjku" rtqeguu" ku" v{rkecn" qh" rkvejgf" vtqrkecn" tqqhu" ykvj" uwthceg" ctg" cu" nctigt" vjcp" kvu" jqtk¦qpvcn" dcug0"
Jqygxgt."vjg"uvqtcig"uwthceg"xcnwg"fgrgpfu"qp"vjg"ocvgtkcn"rtqrgtvkgu."uqnct"kpekfgpv."cpf"tqqh"cpingu0"
Hkpcnn{." vjg" crrnkecvkqp" qh" vjg" tcfkcvkxg" crrtqcejgu" ku" swkvg" ghhgevkxg0" Ceeqtfkpi" vq" c" uvwf{" d{" vjg"
Ncytgpeg"Dgtmgng{"Pcvkqpcn"Ncdqtcvqt{."vjg"ucxkpiu"dtqwijv"wukpi"tcfkcpv"eqqnkpi"gpgti{"kp"vjg"WU"ycu"
ctqwpf"52'" kp"eqorctkuqp"ykvj"eqpxgpvkqpcn" vgejpkswgu0"Urgekhkecnn{."jqv." ctkf" tgikqpu" ucxgf"cdqwv"


















ghhgev" qh" 9oo" vjkem" rjcug" ejcpig" ocvgtkcn" ykvj" 37oo" rqn{wtgvjcpg" kpuwncvkqp" wpfgt" c" 207oo"
eqttwicvgf"c"ogvcn" tqqh" vq" kortqxg" kvu" vjgtocn"rgthqtocpeg."ykvj" vjg"fguktgf" vjgtocn" eqohqtv" kp" vjg"
kpfqqt"urceg"kp"vguv"ucorng"fgukipu"kp"Vckycp0"Vjg"fgukip"ycu"ckogf"cv"tgfwekpi"vjg"fqypyctf"jgcv"
















vjg"guvcdnkujgf"fgukip"etkvgtkc"dgecwug"qh" kvu"jkij" vjgtocn" eqpfwevkxkv{0"Vjgtghqtg."rqn{wtgvjcpg"ycu"
ejqugp"cu"cp"kpuwncvkpi"ocvgtkcn"dgecwug"qh"kvu"nqy"vjgtocn"eqpfwevkxkv{"*20242"Y1o"M+0"C"nc{gt"qh"3;07"
oo"qh"rqn{wtgvjcpg"ycu"rncegf"rgtocpgpvn{"dgnqy" vjg"cnwokpkwo" hqkn" vq"okpkok¦g"jgcv"eqpfwevkqp"
























inqdcn" vgorgtcvwtgu" cpf" ogcp" tcfkcpv" vgorgtcvwtg" tgxgcngf" vjcv" itggp" tqqhu" gokv" nguu" nqpi/ycxg"
tcfkcvkqp" vjcp" pqtocn" tqqhu"Yqpi." gv" cn0" *4225+0" Vjg" oczkowo" fkhhgtgpeg" dgvyggp" ogcp" tcfkcpv"
vgorgtcvwtg"cpf"inqdcn" vgorgtcvwtgu"crrgctgf" vq"dg"ctqwpf"6027"̇E"yjkej" ku"c"iqqf" kpfkecvqt"qh" vjg"
ghhkekgpe{"qh"c"itggp"tqqh"kp"eqodcvkpi"vjg"jgcv"kuncpf"ghhgev."*Yqpi."gv"cn"4225"kp"Qokftg¦c."gv"cn"4235+0"
C"uvwf{"d{"Ejgp"*4235+"kp"Vckycp"tgxkgygf"rqnkekgu"tgictfkpi"rtqoqvkpi"itggp"tqqhu"fgxgnqrogpv"cpf"




dwknfkpi." xctkqwu"xgigvcvkqpu" cpf" ugxgtcn" gzvgtpcn" eqcvkpiu0"Vjg" tguwnv" qh" vjgkt" uvwf{" kpfkecvgu" vjcv" c"
uecteg" coqwpv" qh" tckphcnn" kpetgcugu" ockpvgpcpeg" gpgti{" eqpuworvkqp" dgecwug" kv" pggfu" cffkvkqpcn"
ycvgtkpi."*Qokftg¦c."gv"cn"4235+0"Hwtvjgtoqtg."qpg"uvwf{"kp"Rqncpf"wukpi"Nkhg"E{eng"Equv"*NEE+"cpcn{uku"
eqphktogf"vjg"cdqxg"hkpfkpiu."*Un{."gv"cn0"4234+0"Hkpcnn{."Nkhg"E{eng"Eqpvtqn"*NEC+"ogvjqfqnqi{"ycu"












Uqnct"ejkopg{u"ctg"pcvwtcn"ftchv" eqorqpgpvu."wukpi"uqnct"gpgti{" vq"dwknf"wr"uvcem"rtguuwtg"cpf" vjwu"
ftkxkpi" ckthnqy" vjtqwij" vjg" ejkopg{" ejcppgn0" Uqnct" ejkopg{u" ecp" kortqxg" vjg" xgpvkncvkqp" tcvg" kp"
pcvwtcnn{"xgpvkncvgf"dwknfkpiu"kp"jqv"enkocvgu"*Dcpucn."gv"cn"3;;5="Dcpucn."gv"cn"3;;6+0"Kv"ku"hqwpf"vjcv"vjg"





uqnct" ejkopg{" ecp" rtqxkfg" cnoquv" 322'" qh" pcvwtcn" xgpvkncvkqp" kp" c" vguv" egnn" d{" 3035Î4048" qh" CEJ."
ceeqwpvkpi"hqt"907'"vq"37'"eqorctgf"vq"vjg"jkij"CEJ"ykvj"ykpf"ghhgev"*Mjgfctk"gv"cn0."4222c="Mjgfctk"
gv"cn0."4222d+0"Cnvjqwij"vjg"nqy"xcnwgu"qh"xgpvkncvkqp"tcvgu"ujqy"vjcv"d{"wukpi"qpn{"vjg"uqnct"ejkopg{."
vjg"xgpvkncvkqp"okijv"dg" kpuwhhkekgpv" cpf" cu" c" tgswktgogpv." vjg"ykpf"ghhgev" ku" kpenwfgf" kp" vjg"pcvwtcn"
xgpvkncvkqp"crrnkecvkqp0""
Cv"jkij"codkgpv"vgorgtcvwtg"cpf"jkij"uqnct"kpvgpukv{"kp"vjg"fc{vkog."vjg"uqnct"ejkopg{"ecp"tgfweg"vjg"

















wug" qh" rqn{wtgvjcpg" kpuwncvkqp" qp" vjg" dwknfkpi" gpxgnqrg" yknn" dg" fkuewuugf" hwtvjgt" vq" gzrnqtg" vjgkt"
rqvgpvkcn"cpf"crrnkecdknkv{"kp"vjg"eqpvgzv"qh"Pkigtkc0"
904" Pcvwtcn"xgpvkncvkqp"rqvgpvkcn"
Vjg" ugpukvkxkv{" qh" pcvwtcn" xgpvkncvkqp" tcvgu" qp" kpfqqt" vgorgtcvwtgu"ycu" eqpukfgtgf" vq" ugg" kh" vjgtg" ku"
rqvgpvkcn" kp" cflwuvkpi" vjg" xgpvkncvkqp" qh" vjg" dwknfkpi" fwtkpi" vjg" fc{" cpf" pkijv/vkog" vq" eqqn" kv0" Hqwt"








ce1j" Vgzv0"Ocz" Vnkxkpitqqo"Ocz" 〉Vnkxkpi"tqqo" Vdgftqqo"Ocz" 〉Vdgftqqo"
2" 5:02" 5502" /702" 5407" 707"
3" 5:02" 5502" /702" 5409" 705"
4" 5:02" 5504" /60:" 540;" 703"
5" 5:02" 5506" /608" 5503" 60;"
6" 5:02" 5508" /607" 5505" 609"
7" 5:02" 5603" /602" 5508" 607"




























ce1j" Vgzv0"Ocz" Vnkxkpitqqo"Ocz" 〉Vnkxkpi"tqqo" Vdgftqqo"Ocz" 〉Vdgftqqo"
" " Pcvwtcnn{"xgpvkncvgf"htqo"2:<22"Î"44<22" Pcvwtcnn{"xgpvkncvgf"htqo"43<22"Î"45<22"
2" 5:02" 5503" 60;" 5409" 705"
3" 5:02" 5504" 60:" 5409" 705"
4" 5:02" 5505" 609" 5409" 705"
5" 5:02" 5507" 608" 5409" 705"
6" 5:02" 5508" 606" 5409" 705"
7" 5:02" 5509" 605" 5409" 705"
























ce1j" Vgzv0"Ocz" Vnkxkpitqqo"Ocz" 〉Vnkxkpi"tqqo" Vgzv0"Ocz" Vdgftqqo"Ocz" 〉Vdgftqqo"
" Pcvwtcnn{"xgpvkncvgf"htqo"2:<22"Î"44<22" Pcvwtcnn{"xgpvkncvgf"htqo"43<22"Î"45<22"
2" 5:02" 5503" 60;" 5202" 5305" /305"
3" 5:02" 5504" 60:" 5202" 5305" /305"
4" 5:02" 5505" 609" 5202" 5305" /305"
5" 5:02" 5507" 608" 5202" 5305" /305"
6" 5:02" 5508" 606" 5202" 5305" /305"
7" 5:02" 5509" 605" 5202" 5305" /305"





Vjg"hqwtvj"uegpctkq" nqqmgf"cv" vjg"rqvgpvkcn"qh"pcvwtcnn{"xgpvkncvkpi" vjg" kpfqqt" urcegu"fwtkpi"unggrkpi"
jqwtu"htqo"43<22"Î"28<220"Vjg"tguwnvu"ujqygf"c"rqvgpvkcn"kp"eqqnkpi"vjg"kpfqqt"urcegu0"Yjgp"7"ce1j"ycu"




ce1j" Vgzv0"Ocz" Vnkxkpitqqo"Ocz" 〉Vnkxkpi"tqqo" Vdgftqqo"Ocz" 〉Vdgftqqo"
" " Pcvwtcnn{"xgpvkncvgf"htqo"43<22"Î"28<22" Pcvwtcnn{"xgpvkncvgf"htqo"43<22"Î"28<22"
2" 5202" 5309" /309" 5309" /309"
3" 5202" 5306" /306" 5302" /302"
4" 5202" 5303" /303" 5209" /20:"
5" 5202" 520:" /20;" 5207" /208"
6" 5202" 5208" /209" 5205" /206"
7" 5202" 5207" /207" 5204" /205"


































Rqn{wtgvjcpg" *RWT+" tqqh" kpuwncvkqp" dqctf" *Hkiwtg" 907+" ycu" crrnkgf" wpfgtpgcvj" vjg" ogvcn" tqqh" cv"
vjkempguugu" htqo"47/722oo0"C" nctig" tcpig"ycu"wugf" vq" hkpf" vjg"oquv"crrtqrtkcvg" vjkempguu" hqt" tqqh"



















Vjg" tqqh" kpuwncvkqp"dqctf" tgfwegf" vjg"rtgfkevgf" kpfqqt" vgorgtcvwtgu." htqo"c"oczkowo"qh"5509̇E" vq"
5208̇E."c"503̇E"ftqr"yjgp"97oo"tqqh"kpuwncvkqp"dqctf"ycu"wugf"kp"nkxkpi"tqqo"pcvwtcnn{"xgpvkncvgf"
htqo"2:<22"Î"44<22"*Vcdng"907+0"Vjg"rtgfkevgf"cxgtcig"vgorgtcvwtg"tgfwegf"d{"307̇E"ftqr"5202̇E"vq"














722" 4;0;" 4803" 4:03"
622" 4;0;" 4803" 4:04"
522" 4;0;" 4803" 4:04"
422" 5202" 4803" 4:04"
322" 5206" 4803" 4:06"
97" 5208" 4803" 4:07"
72" 5209" 4803" 4:08"
47" 5304" 4804" 4:0;"









































4:̇E" ::" 99" 95" 8;" 89" 83" 83" 83" 83"
'"qh"Jqwtu"





















722" 4;05" 4808" 4:03"
622" 4;05" 4808" 4:03"
522" 4;06" 4808" 4:03"
422" 4;07" 4809" 4:04"
322" 4;0:" 4809" 4:06"
97" 5202" 480:" 4:07"
72" 5204" 480:" 4:08"
47" 5209" 480;" 4:0;"
































































4:̇E" 54" 49" 47" 46" 45" 45" 44" 44" 43"
'"qh"Jqwtu"














vjkempguu"*oo+" Ocz"Vgor0"DYRFVJ3" Okp"Vgor0"DYRFVJ3" Cxi0"Vgor0"DYRFVJ3"
722" 4:02" 4705" 4806"
622" 4:02" 4705" 4807"



























vjkempguu"*oo+" Ocz"Vgor0"DYRFVJ3" Okp"Vgor0"DYRFVJ3" Cxi0"Vgor0"DYRFVJ3"
422" 4:04" 4705" 4807"
322" 4:05" 4705" 4808"
97" 4:06" 4707" 4809"
72" 4:08" 4706" 4809"
47" 4:0:" 4706" 480:"






































4:̇E" 43" :" 8" 8" 6" 5" 4" 4" 3"
'"qh"Jqwtu"




































































































































































97oo"egknkpi" kpuwncvkqp"dqctf"ycu"crrnkgf" *Vcdng"9036+0"Vcdng"9036"cpf"Hkiwtg"9035"cnuq" ujqyu" vjg"













722" 4;0;" 4802" 4:03"
622" 4;0;" 4802" 4:03"
522" 5202" 4802" 4:03"
422" 5203" 4802" 4:04"
322" 5205" 4802" 4:05"
97" 5206" 4802" 4:05"
72" 5208" 4802" 4:07"
47" 5303" 4802" 4:09"





































VGOR@?4:̇E" ::" 98" 8:" 88" 86" 7;" 82" 7;" 7;"
'"Jqwtu"cdqxg"























722" 4;06" 4807" 4:03"
622" 4;06" 4807" 4:03"
522" 4;06" 4807" 4:03"
422" 4;07" 4808" 4:04"
322" 4;0:" 4808" 4:05"
97" 4;0;" 4808" 4:06"
72" 5203" 4809" 4:07"
47" 5208" 480:" 4:0:"

































































VGOR@?4:̇E" 54" 49" 47" 46" 45" 45" 44" 44" 43"
'"Jqwtu"cdqxg"



















722" 4;04" 460:" 4808"
622" 4;04" 460:" 4808"
522" 4;04" 460:" 4808"
422" 4;04" 460:" 4808"
322" 4;04" 460:" 4808"
97" 4;04" 460:" 4808"
72" 4;04" 460;" 4808"
47" 4;05" 460;" 4809"






























































VGOR@?4:̇E" 43" :" :" 9" 9" 9" 9" 9" 9"
'"Jqwtu"cdqxg"
4:̇E"






























































































































Vjg"ycnnu"ygtg"oqfkhkgf"d{" crrn{kpi"rqn{wtgvjcpg" *RWT+" kpuwncvkqp"dqctf" qp" vjg" fghcwnv" ucpfetgvg"










































722" 540:" 4805" 4;08"
622" 540:" 4805" 4;08"
522" 540;" 4805" 4;08"
422" 540;" 4805" 4;09"
322" 5502" 4805" 4;09"
97" 5502" 4805" 4;09"
72" 5503" 4805" 4;09"
47" 5504" 4805" 4;0:"






































4:̇E" ::" :8" :6" :6" :6" :6" :6" :6" :6"
'"Jqwtu"cdqxg"





Eqpukfgtkpi" vjg" gxgpkpi" rgtkqf" htqo" 3:<22/44<22" hqt" vjg" nkxkpi" tqqo" urceg." vjg" oczkowo" dcug"












722" 530;" 4903" 4;05"
622" 5402" 4903" 4;05"
522" 5402" 4903" 4;05"
422" 5402" 4903" 4;06"
322" 5403" 4903" 4;06"
97" 5403" 4903" 4;06"
72" 5404" 4903" 4;07"
47" 5405" 4903" 4;07"




































































4:̇E" 37" 35" 33" 33" 33" 33" 33" 33" 33"
'"Jqwtu"cdqxg"




















722" 4:08" 4705" 4809"
622" 4:08" 4705" 4809"
522" 4:08" 4705" 4809"
422" 4:08" 4705" 4809"
322" 4:0:" 4706" 480:"
97" 4:0:" 4706" 480:"
72" 4:0;" 4706" 480;"
47" 4;03" 4706" 4902"






























































4:̇E" 43" ;" :" :" 8" 8" 8" 8" 8"
'"Jqwtu"cdqxg"






























































































































Qp" vjg" gzvgtkqt" nkxkpi" tqqou"cpf"dgftqqou"ykpfqyu"qp" vjg"pcvwtcnn{"xgpvkncvgf" cpf" ckt/eqpfkvkqpgf"
oqfgnu."ujcfkpi"fgxkegu"ygtg"crrnkgf"wukpi"cp"gzvgtkqt"rtqlgevkqp"xct{kpi"htqo"372"vq"3272oo"vq"hkpf"
vjg"oquv" uwkvcdng"rtqlgevkqp" vjcv"yqwnf" tgfweg" kpfqqt" vgorgtcvwtgu0" Kp" vjg" ukowncvkqpu." vjg"pcvwtcnn{"
xgpvkncvgf"dwknfkpi"jcf"dgftqqo"ykpfqyu"qtkgpvcvgf"vqyctfu"vjg"Pqtvj/Gcuv"cpf"Uqwvj/Gcuv."yjkng"vjg"
nkxkpi" tqqo" jcf" cp" gzvgtkqt"ykpfqy" qtkgpvgf" vqyctfu" vjg" Uqwvj/Gcuv0" Uwpnkijv" gpvgtgf" vjg" dwknfkpi"











































Ujcfkpi"Fgxkeg"Gzvgpukqp" Ocz"Vgor0"DYRFVNXJ3" Okp"Vgor0"DYRFVNXJ3" Cxi0"Vgor0"DYRFVNXJ3"
3272" 5408" 470;" 4;05"
;22" 5409" 470;" 4;05"
972" 540:" 470;" 4;06"
822" 540;" 470;" 4;06"
672" 5503" 470;" 4;07"
522" 5505" 4802" 4;09"
372" 5507" 4803" 4;0:"
























4:̇E" ::" :7" :7" :7" :7" :7" :7" :7"
'"Jqwtu"cdqxg"





Eqpukfgtkpi" vjg" ghhgevu"qp" vjg" kpfqqt"fc{vkog"rgtkqf" htqo"3:<22/44<22"yjgp"wukpi" ujcfkpi"fgxkegu"
*Vcdng" 9056" cpf"Hkiwtg" 904;+." ujqyu" c" 205̇E" tgfwevkqp" htqo" vjg"oczkowo"dcug"oqfgn" vgorgtcvwtg"
































Ujcfkpi"Fgxkeg"Gzvgpukqp" Ocz"Vgor0"DYRFVNXJ3" Okp"Vgor0"DYRFVNXJ3" Cxi0"Vgor0"DYRFVNXJ3"
3272" 5407" 4903" 4;09"
;22" 5407" 4903" 4;09"
972" 5407" 4903" 4;09"
822" 5408" 4903" 4;09"
672" 5408" 4903" 4;09"
522" 5408" 4903" 4;09"
372" 5408" 4903" 4;09"























4:̇E" 54" 52" 52" 52" 52" 52" 52" 52"
'"Jqwtu"cdqxg"


































*5206̇E+" ycu" rtgfkevgf" yjgp" c" 522oo" rtqlgevkqp" ujcfkpi" fgxkeg" gzvgpukqp" ycu" crrnkgf0" Yjgp"











3272" 4;09" 4704" 4902"
;22" 4;09" 4704" 4902"
972" 4;09" 4704" 4902"
822" 4;09" 4704" 4902"
672" 4;09" 4704" 4902"
522" 4;09" 4704" 4902"
372" 4;0:" 4704" 4902"
























4:̇E" 43" 36" 36" 35" 35" 35" 34" 34"
'"Jqwtu"cdqxg"























































































































































vjg" dcug"oqfgn" vq" ;mYj." c" 38mYj" tgfwevkqp"yjgp" 97oo"ycnn" kpuwncvkqp"ycu" crrnkgf" eqorctgf" vq"
33mYj"tgfwevkqp"ujqygf"yjgp"97oo"tqqh"cpf"egknkpi"kpuwncvkqp"ycu"crrnkgf"hqt"vjg"ucog"rgtkqf"*Vcdng"










722" 36" 38" 59"
622" 37" 38" 59"
522" 38" 38" 59"
422" 39" 39" 5:"
322" 43" 42" 5;"
97" 45" 43" 5;"
72" 47" 45" 63"
47" 54" 4;" 65"


































722" 33" 34" 9"
622" 33" 34" 9"
522" 34" 34" 9"
422" 34" 35" :"
322" 35" 36" :"
97" 36" 36" ;"
72" 37" 37" ;"
47" 39" 39" 33"














722" 3" 6" 6"
622" 3" 6" 6"
522" 4" 6" 7"
422" 4" 7" 7"
322" 4" 7" 7"
97" 4" 7" 7"
72" 5" 7" 7"
47" 6" 7" 7"









































Hkiwtgu" 9059" cpf" 905:" ujqy" vjg" ghhgev" qh" rcuukxg" eqqnkpi" kpvgtxgpvkqpu" qp" vjg"oczkoc" cpf"okpkoc"
pcvwtcnn{"xgpvkncvgf" nkxkpi" tqqo" vgorgtcvwtg"fwtkpi" vjg"fc{vkog"cpf"gxgpkpi"rgtkqf" hqt"c"yggm0"Vjg"
rcuukxg" kpvgtxgpvkqp" cpcn{uku" qh" vjg" nkxkpi" tqqo" urceg" qeewrkgf" htqo" 2:<22/44<22." ujqygf" c" 7̇E"







































3" Nkxkpi"tqqo"Dcug" 5509" 4805" 5202"
4" Tqqh"RWT"97"oo" 5208" 4803" 4:07"
5" RWT"Tqqh"97."Ycnn"970" 4;07" 4803" 490;"
6" RWT"Tqqh"97."Ycnn"970"UF"672" 4;03" 470;" 4908"











































































3" Nkxkpi"tqqo"Dcug" 540:" 4904" 4;0:"
4" Tqqh"RWT"97"oo" 5202" 480:" 4:07"
5" RWT"Tqqh"97."Ycnn"97" 4:09" 4806" 4908"
6" RWT"Tqqh"97."Ycnn"970"UF"672" 4:06" 4804" 4906"









































































































3" Dgftqqo"Dcug" 5206" 4702" 4906"
4" Tqqh"RWT"97"oo" 4:06" 4707" 4809"
5" RWT"Tqqh"97."Ycnn"970" 480:" 460;" 4709"
6" RWT"Tqqh"97."Ycnn"970"UF"672" 4808" 460:" 4708"




























































































































oquv" ghhgevkxg" kpvgtxgpvkqp0" Vjgug" kpvgtxgpvkqpu"ygtg" cfqrvgf" vq" hqto" vjg" qrvkowo" rcuukxg" eqqnkpi"
kpvgtxgpvkqpu"hqt"vjg"pcvwtcnn{"xgpvkncvgf"cpf"ckt/eqpfkvkqpgf"oqfgnu"fwtkpi"vjg"fc{vkog."gxgpkpi"vkog"
cpf"pkijv/vkog"cpf"pqy"hqto"vjg"rtqrqugf"qrvkowo"rcuukxg"kpvgtxgpvkqpu"hqt"vjku"uvwf{0"Vjku"ugevkqp"

























yjgp"qrvkowo" kpvgtxgpvkqpu"ygtg"crrnkgf" *Vcdng"9073+0"Hqt" vjg"pkijv/vkog"rgtkqf." vjg"oczkowo"ckt"

















































































































































































































































































kpvgtxgpvkqpu"ygtg" crrnkgf0"Vjku"yqwnf" kortqxg" vjg" unggrkpi"rgtkqf" hqt" qeewrcpvu" cv" pkijv0"Vjg" ckt/
eqpfkvkqpgf"oqfgn"ucy"c"322'"tgfwevkqp"*88mYj"vq"2+"kp"vjg"eqqnkpi"nqcf"htqo"vjg"dcug"oqfgn"eqqnkpi"























































Vjg"coqwpv"qh" gpgti{"pggfgf" vq"ftkxg" vjg"jgcv" rwor" kp" vjg" ckt/eqpfkvkqpkpi"wpkv"ycu" ecnewncvgf"d{"
fkxkfkpi"vjg"eqqnkpi"nqcf"d{"cp"cuuwogf"Eqghhkekgpv"qh"Rgthqtocpeg"*EqR+"qh"50"Vjg"rtgxkqwu"ejcrvgt"
ujqygf"vjcv"vjg"eqqnkpi"nqcf"hqt"vjg"oqpkvqtgf"yggm"yqwnf"dg"tgfwegf"d{"88"mYj"cpf"d{"3554"mYj"
















































































tgukuv" cp{"pgy"fgxgnqrogpv"ykvjqwv" crrtqxcn" htqo" vjg"iqxgtpogpv"qt" c"rtqokpgpv" kpfkxkfwcn" kp" vjg"






Ewttgpvn{." Pkigtkc" fqgu" pqv" jcxg" c" vtcfkvkqp" qh" c" uwuvckpcdng" dwknfkpi" cigpfc" qt" dwknfkpi" gpgti{"











Vjg" pwogtqwu" dcttkgtu" rtgugpvgf" gzrnckp" yj{" vjg" korngogpvcvkqp" qh" rcuukxg" tgukfgpvkcn" dwknfkpi"
uvtcvgikgu" vqyctfu" gpgti{" eqpugtxcvkqp" cpf" gpgti{" ghhkekgpe{" kortqxgogpvu" wuwcnn{" tgswktg" urgekcn"
oqvkxcvkqp" vjtqwij" iqxgtpogpvcn" cevkqp." rtkxcvg" kpkvkcvkxgu" cpf" qeewrcpvuÓ" dgjcxkqwtcn" ejcpig0" Vjg"
pwodgt"qh"dcttkgtu"ku"nctig"cpf"ceeqtfkpi"vq"uqog"guvkocvgu."kv"ku"jkijgt"kp"vjg"dwknfkpiuÓ"ugevqt"vjcp"kp"
cp{" qvjgt" ugevqt0" Vjku" ugevkqp" yknn" fkuewuu" rqvgpvkcn" dcttkgtu" vjcv" jkpfgt" korngogpvcvkqp" qh" rcuukxg"















nqcf" tgfwevkqp" ocvgtkcnu" kpxqnxkpi" ghhkekgpv" vgejpqnqikgu0" Cnvjqwij" kv" ku" xgt{" dgpghkekcn" vq" crrn{"
uwuvckpcdng"vgejpkswgu"vq"ucxg"gpgti{"kp"dwknfkpiu."equv"eqpukfgtcvkqp"ku"c"rtkog"ejcnngpig0""
" Ncem"qh"crrtqrtkcvg"tgugctej"fgxgnqrogpv"cpf"dwknfkpi"rtqfwevkqp"vgejpqnqikgu"""
Vjgtg" ku" c" ncem" qh" tgugctej" ocvgtkcnu" cpf" fcvc" vjcv" yknn" iwkfg" vjg" fgxgnqrogpv" qh" rqnke{" vjcv" yknn"
uvtgpivjgp"cpf"gpeqwtcig"uwuvckpcdng"rcuukxg"crrtqcejgu"kp"Pkigtkc0"Cfgswcvg"tgugctej"ocvgtkcnu"cpf"
fcvc"ctg"jkijn{"fghkekgpv"cpf." vjwu" vjg"cxckncdknkv{"qh" vjku" ku"pgeguuct{"dgecwug" kv"yqwnf"iwkfg"rqnke{"
fgxgnqrogpv"cpf"tgkphqteg"gpgti{"wug"ghhkekgpe{0"Vjgtg"ku"c"ncem"qh"ocvgtkcn"vq"eqpfwev"vtckpkpi"kp"gpgti{"










dwv" gcu{" qrrqtvwpkvkgu" cpf" uvtcvgikgu" hqt" uwuvckpcdng" dwknfkpi" korngogpvcvkqp" ctg" qhvgp" kipqtgf" cpf"
ejcpikpi"dgjcxkqwt"qt"nkhguv{ng"ku"xgt{"fkhhkewnv0"Uqog"qh"vjg"dgjcxkqwtcn"ejctcevgtkuvkeu"qh"kpfkxkfwcnu"
tgncvkpi"vq"vjku"dcttkgt"ctg<"c"vgpfgpe{"vq"kipqtg"uocnn"gpgti{"ucxkpi"qrrqtvwpkvkgu"*g0i0"enqukpi"ykpfqyu"
yjgp" wukpi" ckt/eqpfkvkqpkpi+." cpf" vjg" nquu" qh" c" vtcfkvkqpcn" crrtgekcvkqp" qh" gpxktqpogpvcnn{" ugpukvkxg"
fgukip" eqwrngf" ykvj" vjg" rgtjcru<" wpswguvkqpkpi" ceegrvcpeg" qh" yguvgtp" vgejpkswgu" cpf" ocvgtkcnu0"
Pkigtkcpu" jcxg" c" jcdkv" qh" pqv" ceegrvkpi" uqogvjkpi" pgy." c" eqpugtxcvkxg" vtgpf." gzegrv" kv" jcu" dggp"








Ocp{" Pkigtkcpu" kp" rwdnke" cpf" rtkxcvg" ugevqtu" ctg" pqv" cyctg" qh" rcuukxg" eqqnkpi" uvtcvgikgu0" Jgpeg."





vjg" gngevtkekv{" tgswktgf0" Kpcfgswcvg" kphqtocvkqp" cpf" wpfgtuvcpfkpi" ctg" ukipkhkecpv" dcttkgtu" hcegf" kp"



































egknkpi" eqwnf" tgfweg" kpfqqt" vgorgtcvwtgu" d{" 6" Î" 7̇E." vjgtghqtg" tgfwekpi" vjg" fgrgpfgpeg" qp" ckt/
eqpfkvkqpkpi"qt"gxgp"hcpu0"Kv"yqwnf"cnuq"ngcf"vq"ucxkpiu"qp"gngevtkekv{"cpf"rgvtqn"dknnu"hqt"ckt/eqpfkvkqpkpi"







nqcf1" jgcv" tgfwevkqp" dwknfkpi" eqorqpgpvu" cpf" gpeqwtcig" nqecn" umknnu0" Kv" yknn" cnuq" gpjcpeg" dgvvgt"
gphqtegogpv"qh"rquukdng"dwknfkpi"gpgti{"tgiwncvkqp."fgxgnqrogpv"cpf" korngogpvcvkqp0"Dgukfgu." vjgug"






















qh"dcttkgtu" kp" vjg"dwknfkpi" ugevqt" ku"fcwpvkpi0"Vjgug"dcttkgtu"jkpfgt" hwvwtg" korngogpvcvkqp"qh"rcuukxg"















Pkigtkc" cpf" vjg" rqvgpvkcn" qh" rcuukxg" eqqnkpi" kpvgtxgpvkqpu" vq" tgfweg" kpfqqt" vgorgtcvwtgu" cpf" gpgti{"
eqqnkpi" nqcfu" gurgekcnn{" fwtkpi" vjg" jqv/ft{" ugcuqp0" Vjg" hkpcpekcn" kornkecvkqp" qh" vjgug" rcuukxg"
kpvgtxgpvkqpu"ycu"cnuq"fkuewuugf0"Vq"kpxguvkicvg"qeewrcpvuÓ"vjgtocn"eqohqtv"cpf"cuuguu"vjg" korcev"qh"
rcuukxg"eqqnkpi"kpvgtxgpvkqpu."vjg"uvwf{"jcu"rtqeggfgf"kp"hkxg"rctvu0""








kkk0" C" vjgtocn" eqohqtv" uwtxg{"ycu" ecttkgf" wukpi" c" vjgtocn" eqohqtv" swguvkqppcktg." kuuwgf" vq" vjg"
qeewrcpvu"qh"vjg"fygnnkpiu"oqpkvqtgf"cpf"vjg{"ygtg"cumgf"vq"eqorngvg"vjg"swguvkqppcktgu"vjtgg"vkogu"c"
fc{"vq"cuuguu"vjgkt"vjgtocn"eqohqtv"uvcvg0""

































vjg{" ygtg" pqv" eqohqtvcdng" fwtkpi" vjg" fc{vkog" ykvj" vjgkt" vjgtocn" gpxktqpogpv" ykvj" qpn{" ;'"
kpfkecvkpi"Òunkijvn{"eqohqtvcdngÓ"qt"ÒeqohqtvcdngÓ0"




































































Qxgtjgcvkpi" tkum" cpcn{uku" hqt" vjg" hqwt" oqfgnngf" ecug" uvwfkgu" *Pcvwtcnn{" xgpvkncvgf" cpf" ckt/
eqpfkvkqpgf"oqfgnu+<"EKDUG"uvcvke"oqfgn"



















































40" Vjg" kpfqqt" vgorgtcvwtg" kp" pcvwtcnn{" xgpvkncvgf" dwknfkpiu" ecp" dg" uwduvcpvkcnn{" tgfwegf" d{"
crrn{kpi"kpvgtxgpvkqpu"uwej"cu"kpuwncvkqp"cpf"ujcfkpi"vq"tgfweg"jgcv"ickp0""






ucog" vkog" hqt" c" yggm0" Kpkvkcnn{." vjg" uvwf{" uqwijv" vq" oqpkvqt" cnn" vgp" fygnnkpiu" ukownvcpgqwun{0"
Wphqtvwpcvgn{."vjgtg"ycu"c"nkokvgf"pwodgt"qh"vgorgtcvwtg"cpf"tgncvkxg"jwokfkv{"fcvc"nqiigtu"vq"oqpkvqt"
cnn"vjg"fygnnkpiu"cv"vjg"ucog"vkog"hqt"nqpigt"rgtkqfu"tcvjgt"vjcp"vyq"fygnnkpiu"hqt"c"yggm0"Vjg"uvwf{"
gzrgtkgpegf" uqog" ugewtkv{" ejcnngpigu." ocmkpi" uqog" ctgcu" fkhhkewnv" cpf" fcpigtqwu" vq" uwtxg{0" Vjku"
rctvkcnn{"nkokvgf"ceeguu"vq"oqtg"jqwugu"hqt"vjg"rquv/qeewrcpe{"uwtxg{."cnvjqwij"vjgtg"ycu"pq"tgcuqp"vq"
uwiiguv" vjcv" vjg" cffgf" dwknfkpiu"yqwnf" jcxg" ikxgp" fkhhgtgpv" tguwnvu0" Vjg" uvwf{"yqwnf" jcxg" nkmgf" vq"
ogcuwtg"EQ4" ngxgnu" kp" vjg" fygnnkpiu." jqygxgt." vjg" cxckncdng"EQ4" fcvc" nqiigtu" ctg" rqygtgf"qpn{" d{"
gngevtkekv{"cpf"fwg"vq"vjg"nkokvgf"rqygt"uwrrn{"kp"vjg"Cdwlc."c"dcvvgt{"rqygtgf"nqiigt"yqwnf"jcxg"dggp"
rtghgttgf0" Vjg" uvwf{" ycu" cnuq" nkokvgf" d{" wpfgtuvcpfkpi" vjg" nkhguv{ngu" qh" vjg" qeewrcpvu" cpf" vjgkt"






























nqpi"yc{" kp"rgtuwcfkpi" vjqug." gxgp"rqnke{"ocmgtu" vjcv" ctg" uegrvkecn" cdqwv" vjg" rquukdknkv{" qh" rcuukxg"
eqqnkpi"uvtcvgikgu" kp"Pkigtkc0"Vjku"ugevkqp"fkuewuugf" vjg"pggf"hqt"oqtg"tgugctej" kpvq" tgcn" nkhg"rcuukxg"
eqqnkpi" uvtcvgikgu" cpf" crrnkecvkqpu0" Ukpeg" vjg" uvwf{" ujqyu" vjcv" fgukip" uvtcvgikgu" hqt" rcuukxg" eqqnkpi"






Vjg" tguwnvu" htqo"gpxktqpogpvcn"oqpkvqtkpi" ujqygf" vjcv" vjg"ycto"ft{" ugcuqpÓu" gzvgtpcn" vgorgtcvwtg"
cxgtcigf"5303³E"cpf"tgcejgf"6303"³E"yjkng"vjg"okpkowo"ycu"4507³E0"Vjg"jkij"gzvgtpcn"vgorgtcvwtgu"
ygtg" c" ecwug" qh" jkij" ogcp" kpvgtpcn" vgorgtcvwtgu0" Cnvjqwij" vjgug" ogcpu" ygtg" ykvjkp" vjg" pgwvtcn"
vgorgtcvwtg"tcpig"*4:/5206³E+."jkij"jqwtn{"vgorgtcvwtgu"ygtg"tgeqtfgf"hqt"nqpi"jqwtu"ykvjkp"vjg"kpvgtpcn"





























eqpfkvkqpgf" dwknfkpi0" Vjg" tguwnvu" ujqy" vjcv" vjg" qrvkowo" rcuukxg" kpvgtxgpvkqpu" ygtg" ghhgevkxg" kp"
rtqxkfkpi" cp" cnvgtpcvkxg" hqto" qh" kpfqqt" eqqnkpi" fwtkpi" vjg" jqv" ft{" ugcuqp" cpf" ucxgf" gpgti{" cpf"
ogejcpkecn" eqqnkpi" equv0" Cnvjqwij" qpn{" vjg" eqqnkpi" gpgti{" ucxgf" ycu" ecnewncvgf." qvjgt" dgpghkvu" qh"








qh" dwknfkpi" gpgti{" tgiwncvkqpu" kp" rnceg" vq" eqpvtkdwvg" cpf" hceknkvcvg" uwuvckpcdng" rcuukxg" eqqnkpi"
korngogpvcvkqp0"Tcvjgt"vjg"ncem"qh"vjgug"tgiwncvkqpu"hqtou"dcttkgtu"vq"korngogpvcvkqp"qh"rcuukxg"eqqnkpi"
uvtcvgikgu" cpf" vjg"pwodgt"qh"dcttkgtu" kp" vjg" dwknfkpi" ugevqt" ku" fcwpvkpi0"Vjgug"dcttkgtu"jkpfgt" hwvwtg"
korngogpvcvkqp"qh"rcuukxg"kpvgtxgpvkqpu." k0g0"geqpqoke1hkpcpekcn"dcttkgtu." ncem"qh"crrtqrtkcvg"tgugctej"




3+" Nqecn" eqpuvtwevkqp" ocvgtkcnu" ujqwnf" dg" uvwfkgf" cu" vjgug" oc{" ygnn" jcxg" dgvvgt" kpuwncvkpi"
rtqrgtvkgu" vjcp" vjg"ewttgpvn{"wugf"ocvgtkcnu." g0i0" ucpfetgvg"dnqemu0" "Ocvgtkcnu" nkmg"cfqdg"cpf"










eqqn" tqqh"ocvgtkcnu" *k0g0" tghngevkxg" yjkvg" cpf" Kphtc/tgf" rckpvu." cpf" itggp" tqqhu+" cu" c" rcuukxg"
eqqnkpi"uvtcvgi{"kp"Pkigtkc"ujqwnf"dg"kpxguvkicvgf"vq"gzrnqtg"kvu"rqvgpvkcn."nqpi"vgto"hkpcpekcn"
cpf"gpxktqpogpvcn"dgpghkvu"vq"Pkigtkc"cpf"tgcn/nkhg"crrnkecvkqp0""
8+" Hkpcnn{." vjku"uvwf{"hqwpf"gxkfgpeg"qh"rqqtgt"ucvkuhcevkqp"ykvj"vjg" vjgtocn"gpxktqpogpv" kp" vjg"
ctgcu"ykvj"jkijn{"enwuvgtgf"dwknfkpiu."xk¦"Orcrg"cpf"Fwvug"Cnjclk0"C"uvwf{"qh"vjg"tgncvkqpujkr"
























Cdwdcmct." K0"T0" cpf"Fqcp." R0" N0" *4232+0"Pgy"Vqypu" kp"Chtkec<"Oqfgtpkv{" cpf1qt"Fgegpvtcnk¦cvkqp0"
Rtgugpvgf"cv" vjg"75tf"Chtkecp"Uvwfkgu"Cuuqekcvkqp"Cppwcn"Oggvkpiu."Ucp"Htcpekueq."Pqxgodgt"
3:/"430"










vjg" rqvgpvkcn" qh" uwoogtvkog" qxgtjgcvkpi" kp" WM" rtghcdtkecvgf" vkodgt" jqwugu." :vj" Ykpfuqt"
Eqphgtgpeg"4236."jvvr<11pegwd0qti0wm"
Cfgmwpng." V0" Q0" cpf" Pkmqnqrqwnqw." O0" *4238+0" Vjgtocn" eqohqtv." uwoogtvkog" vgorgtcvwtgu" cpf"
qxgtjgcvkpi"kp"rtghcdtkecvgf"vkodgt"jqwukpi0"Dwknfkpi"cpf"Gpxktqpogpv."325."43/530"
Cfwpqnc."C0"Q0"*4234+0"Wtdcp"tgukfgpvkcn"eqohqtv"kp"tgncvkqp"vq"kpfqqt"cpf"qwvfqqt"ckt"kp"Kdcfcp."Pkigtkc0"
Pgvyqtm" hqt" Eqohqtv" cpf" Gpgti{" Wug" kp" Dwknfkpiu/" Ykpfuqt" Eqphgtgpeg" 4234."
jvvr<11pegwd0qti0wm"












Cmdctk."J0."Fcxku." U0."Fqtucpq." U0."Jwcpi." L0" cpf"Ykpgtv." U0" *3;;4+0"Eqqnkpi" qwt"EqoowpkvkguÏC"










Cncdk."O0" Q0" *4234c+0" Vjg" Dwknv/Wr" Gpxktqpogpv" cpf"Oketq/Enkocvg" Xctkcvkqp" kp" Nqmqlc." Pkigtkc0"
Cogtkecp"Kpvgtpcvkqpcn"Lqwtpcn"qh"Eqpvgorqtct{."4*34+"*4234+0"










Cn/Ujccnk."T0"M0" *4228+0"Vqqnu" hqt"Pcvwtcn"Xgpvkncvkqp" kp"Ctejkvgevwtg."Wpkxgtukv{"qh"Ecnkhqtpkc."Nqu"
Cpigngu."EC."Wpkvgf"Uvcvgu."rr0"38;0"
Cn/Vcokok."P0"C0"O0."Hcf¦kn."U0"H0"U0"cpf"Jctwp."Y0"O0"Y0"*4233+0"Vjg"ghhgevu"qh"qtkgpvcvkqp."xgpvkncvkqp."




Cnxctcfq." L0"N0" cpf"Octvõpg¦."G0" *422:+0"Rcuukxg"eqqnkpi"qh" egogpv/dcugf" tqqhu" kp" vtqrkecn" enkocvgu."
Gpgti{"cpf"Dwknfkpiu."62."rr0"57:Î5860"































Dtkvkuj" Uvcpfctfu" Kpuvkvwvg" *DUK." 422:+0" Kpfqqt" gpxktqpogpvcn" kprwv" rctcogvgtu" hqt" fgukip" cpf"
cuuguuogpv"qh"gpgti{"rgthqtocpeg"qh"dwknfkpi"cfftguukpi"kpfqqt"ckt"swcnkv{."vjgtocn"gpxktqpogpv."
nkijvkpi"cpf"ceqwuvkeu0"Nqpfqp<"Dtkvkuj"Uvcpfctf"DUGP374730"








vjgtocn"ceegrvcdknkv{"fwtkpi" vjg" uwoogt"cpf"ykpvgt" kp"Dgklkpi0"Gpgti{"cpf"Dwknfkpiu."63*32+."
3273/32780"
























fg"Fgct."T0" L0" *3;;:+0"C"inqdcn"fcvcdcug"qh" vjgtocn" eqohqtv" gzrgtkogpvu0"CUJTCG"Vgejpkecn"Fcvc"
Dwnngvkp"36*3+."37/38" kp"Pkeqn."L0"H0."Jworjtg{u"O0"C0"cpf"Tqch."U0"*4234+0"Cfcrvkxg" vjgtocn"
eqohqtv<"Rtkpekrngu"cpf"rtcevkeg."Tqwvngfig."Qzqp."42340"
fg" Fgct." T0" L0." Ngqy." M0" I0" cpf" Hqq." U0" E0" *3;;3+0" $Vjgtocn" eqohqtv" kp" vjg" jwokf" vtqrkeu<" Hkgnf"








tgukfgpvkcn" ctejkvgevwtg" hqt" c" eqohqtvcdng" kpfqqt" gpxktqpogpv<" C" swcnkvcvkxg" cpf" swcpvkvcvkxg"
cpcn{uku0"Gpgti{"cpf"dwknfkpi."64.";39/;490"
Fknk."C0"U0."Pcuggt."O0"C0"cpf"Xctijgug."V0"¥0"*4233+0""Rcuukxg"eqpvtqn"ogvjqfu"hqt"c"eqohqtvcdng"kpfqqt"
gpxktqpogpv<" Eqorctcvkxg" kpxguvkicvkqp" qh" vtcfkvkqpcn" cpf" oqfgtp" ctejkvgevwtg" qh" Mgtcnc" kp"
uwoogt0"Gpgti{"cpf"dwknfkpi."65."875/8860"
Flqpi{cpi."P0"cpf"Vejkpfc."T0"*4232+0"Cp"kpxguvkicvkqp"kpvq"vjgtocn"eqohqtv"cpf"tgukfgpvkcn"vjgtocn"






Gcnkyc."O0"C0."Vcmk."C0"J0."Jqyctvj."C0V0" cpf" Ugfgp."O0"T0" *4223+0"Cp" kpxguvkicvkqp" kpvq" vjgtocn"
eqohqtv"kp"vjg"uwoogt"ugcuqp"qh"Ijcfcogu."Nkd{c0"Dwknfkpi"cpf"Gpxktqpogpv."58."453Î4590"
Gfyctfu."C0"I0"*3;;:+0"Inqdcn"Yctpkpi"cpf"Uvcvg"Gpgti{"Rqnke{"kp"Htgf"Rcvvgtuqp"gf0"Rtqeggfkpiu"qh"c"























Icq." E0" H0" cpf" Ngg." Y0" N0" *4233+0" Gxcnwcvkpi" vjg" kphnwgpeg" qh" qrgpkpiu" eqphkiwtcvkqp" qp" pcvwtcn"
xgpvkncvkqp"rgthqtocpeg"qh"tgukfgpvkcn"wpkvu"kp"Jqpi"Mqpi."Dwknf0"Gpxktqp0"68"*6+";83Î;8;0"



















Iqnpgujcp."C0"C0" cpf"[cijqwdk."O0"C0" *3;;2+0" Ukowncvkqp" qh" xgpvkncvkqp" uvtcvgikgu" qh" c" tgukfgpvkcn"
dwknfkpi"kp"jqv"ctkf"tgikqpu"kp"Ktcp."Gpgti{"cpf"Dwknfkpiu"36."423Î4270"





















Jctxg{." N0"F0"F0" *4235+0" Tgegpv" cfxcpegu" kp" uwuvckpcdng" dwknfkpiu<" Tgxkgy" qh" vjg" gpgti{" cpf" equv"
rgthqtocpeg" qh" vjg" uvcvg/vjg/ctv" dguv" rtcevkegu" htqo" ctqwpf" vjg" yqtnf." vjg" cppwcn" tgxkgy" qh"

































Kpftcicpvk."O0" *4232+0"Cfcrvkxg"wug"qh"pcvwtcn" xgpvkncvkqp" hqt" vjgtocn" eqohqtv" kp" Kpfkcp" crctvogpvu0"
Dwknfkpi"cpf"Gpxktqpogpv"67."36;2/37290"
Kpftcicpvk."O0"cpf"Tcq."M0"F0" *4232+0"Ghhgev"qh" cig."igpfgt."geqpqoke"itqwr"cpf" vgpwtg"qp" vjgtocn"

































Nkodcejk{c."X0."Xcfqfctkc."M0."Nqxgfc{."F0"("Jckpgu."X0" *4234+0" Kfgpvkh{kpi"c" uwkvcdng"ogvjqf" hqt"
uvwf{kpi"vjgtocn"eqohqtv"kp"rgqrng‘u"jqog0"Kp"Rtqeggfkpiu"qh"9vj"Ykpfuqt"Eqphgtgpeg."WM."Crtkn"
34/370"






Mwoct."C0."Cujwvquj." U0" cpf"Uqfjc."O0" U0" *3;:;+0"Qrvkowo"fkuvtkdwvkqp" qh" kpuwncvkqp" qxgt" xctkqwu"
eqorqpgpvu"qh"cp"ckt/eqpfkvkqpgf"dwknfkpi0"Dwknfkpi"cpf"Gpxktqpogpv."46*4+."38;/39:0"
Ocxtqikcppk." C0." Yknmkpuqp." R0." Fcxkgu." O0." Dkffwnrj." R0." cpf" Qkmqpqoqw." G0" *4234+0" Dwknfkpi"




















Owugnnk."O0" *4232+0"Rcuukxg"eqqnkpi" hqt" ckt/eqpfkvkqpkpi"gpgti{" ucxkpiu"ykvj"pgy" tcfkcvkxg" nqy/equv"
eqcvkpiu0"Gpgti{"cpf"Dwknfkpiu."64*8+.";67Î;760"
Pcfkc."U0"Pqwtgffkpg."U0."Pgekd."P0."Jkejgo."P0"cpf"Flcoknc."F0"*4235+0"Gzrgtkogpvcn"uvwf{"qh"vjgtocn"
rgthqtocpeg" cpf" vjg" eqpvtkdwvkqp" qh" rncpv/eqxgtgf" ycnnu" vq" vjg" vjgtocn" dgjcxkqwt" qh" dwknfkpi."
Gpgti{"Rtqegfkc"58"*2+"*4235+";;7Î32230"
Pcvkqpcn" Dwtgcw" qh" Uvcvkuvkeu" qh" Ejkpc." PDUE0." *4232+0" Ejkpc" Uvcvkuvkecn" [gctdqqm." cxckncdng" cv<"
jvvr<11yyy0uvcvu0iqx0ep1vlul1pful"






























Qnqvwcj." C0Q0" cpf" Ck{gvcp." C0Q0" *4228+0" ÐUwuvckpcdng" Nqy/Equv" Jqwukpi" Rtqxkukqp" kp" Pkigtkc<" c"
dqvvqo/wr." rctvkekrcvqt{" crrtqcejÓÓ" Dq{f." F" *Gf0+0" Rtqeggfkpiu" qh" 44pf" Cppwcn" CTEQO"










































































































Uqfjc." O0" U0." Icti." U0" P0." cpf" Ujctoc." T0" N0" *3;:;+0" Uqnct" rcuukxg" dwknfkpi" kp" Fgnjk<" pwogtkecn"
ukowncvkqp"cpf"xcnkfcvkqp0"Kpvgtpcvkqpcn"Lqwtpcn"qh"Gpgti{"Tgugctej."35."55;Î5830"

























WU"Fgrctvogpv" qh" Gpgti{)u" Qhhkeg" qh" Gpgti{" Ghhkekgpe{" cpf" Tgpgycdng" Gpgti{." *4233+0" Dwknfkpiu"
Gpgti{"Fcvc"Dqqm."RG"F(T"Kpvgtpcvkqpcn"Nvf0."Uknxgt"Urtkpi."OF"*4233+0"







































vjg" rqvgpvkcn" qh" uwoogtvkog" qxgtjgcvkpi" kp" WM" rtghcdtkecvgf" vkodgt" jqwugu." :vj" Ykpfuqt"
Eqphgtgpeg"4236."jvvr<11pegwd0qti0wm"





hqt" nqy" gpgti{" eqqnkpi" qh" dwknfkpiu0" Vjg" 46vj" Eqphgtgpeg" qp" Rcuukxg" cpf" Nqy" Gpgti{"
Ctejkvgevwtg""
Cjogf."C."Ikfcfq."M."*422:+"Gxcnwcvkpi"vjg"rqvgpvkcn"qh"Tgpgycdng"gpgti{"vgejpqnqikgu"hqt"dwknfkpiu"













Mqnqmqvtqpk."O0." ¥jcpi."[0" cpf"Ycvmkpu." T0" *4229+0"Vjg" Nqpfqp"Jgcv" Kuncpf" cpf" dwknfkpi" eqqnkpi"

















Kdkvq{g." H0" K0" cpf" Cfgpkmkplw." C0" *4229+0" Hwvwtg" fgocpf" hqt" gngevtkekv{" kp" Pkigtkc0" Crrnkgf" Gpgti{"
]Qpnkpg_.":6*7+."6;4/7260"




Kmrq." K0" L0" *422;+0"Ockpvckpcdknkv{" kpfkegu" hqt" rwdnke" dwknfkpi" fgukip0" Lqwtpcn" qh" Dwknfkpi"Crrtckucn"
]Qpnkpg_."6*6+."543/5490"
Kpftcicpvk."O0" *4232+0"Dgjcxkqwtcn" cfcrvcvkqp" cpf" vjg" wug" qh" gpxktqpogpvcn" eqpvtqnu" kp" uwoogt" hqt"
vjgtocn"eqohqtv"kp"crctvogpvu"kp"Kpfkc0"Gpgti{"cpf"Dwknfkpiu"64."323;Î32470"















Fgxgnqrkpi" c" vjgtocn" eqohqtv"oqfgn" hqt" unggrkpi" gpxktqpogpvu0"Dwknfkpi" cpf"Gpxktqpogpv."
65*3+."92/:3"
Ocjfcxk." C0" (" Fqrrgndcwgt." G/O0" *4232+0" C" rgthqtocpeg" eqorctkuqp" qh" rcuukxg" cpf" nqy/gpgti{"
dwknfkpiu0"Gpgti{"cpf"Dwknfkpiu."64."3536/353;0"
Og{gt."Y0"D0"*4224+0"Yj{"kpfqqt"enkocvgu"ejcpig<"C"ecug"uvwf{0"Enkocvke"Ejcpig."77*5+."5;7/6290"
Oqwlcnngf."D0."Ecpvkp."T0" cpf"Iwcttcekpq."I0" *422:+0"Eqorctkuqp" qh" vjgtocn" eqohqtv" cniqtkvjou" kp"
pcvwtcnn{"xgpvkncvgf"qhhkeg"dwknfkpiu0"Gpgti{"cpf"dwknfkpiu."62*34+."4437Î44450"





























































U0U" '" U0U" '" U0U" '" U0U" '" U0U" '" U0U" '"
Gender 
Ocng" 48" 8207" 55" 9702" 55" 9809" 5;" 9807" 47" 8302" 378" 9205"
hgocng" 39" 5;07" 33" 4702" 32" 4505" 34" 4507" 38" 5;02" 88" 4;09"
Age
(Years) 
3:/52" 39" 5;07" 35" 4;07" 36" 5407" 37" 4;06" 33" 480:" 92" 5307"
53/67" 46" 7;0:" 49" 8306" 45" 7507" 56" 8809" 46" 7:07" 354" 7;07"
68/7;" 4" 609" 6" ;03" 8" 3602" 4" 50;" 7" 3404" 3;" :08"























3" 9" 3805" 47" 780:" 35" 5204" 33" 4308" 34" 4;05" 8:" 5208"
4" 45" 7507" 38" 5806" 42" 6807" 47" 6;02" 38" 5;02" 322" 6702"
5" ;" 420;" 5" 80:" ;" 4302" ;" 3908" ;" 430;" 5;" 3908"
6" 5" 902" 2" 202" 3" 405" 6" 90;" 6" ;0:" 34" 706"





3" 5" 902" 7" 3306" 8" 3602" 3" 402" 5" 905" 3:" :03"
4" 8" 3602" 44" 7202" 5" 5204" 33" 4307" ;" 4402" 83" 4907"
5" 39" 5;07" ;" 4207" :" 3:08" 39" 5505" 32" 4606" 83" 4907"
6" 35" 5204" 8" 3508" ;" 420;" :" 3709" 36" 5603" 72" 4407"
@6" 6" ;05" 4" 607" 9" 3805" 36" 4907" 7" 3404" 54" 3606"
Years in 
apartm.
@3" 5" 902" 7" 3306" 8" 3602" ;" 3908" :" 3;07" 53" 3602"
3/5" 3:" 630:" 46" 7607" 3:" 630:" 3;" 5905" 38" 5;02" ;7" 640:"
6/7" 33" 4708" 35" 4;08" 37" 560;" 38" 5306" 36" 5604" 8;" 5302"



























U0U" '" U0U" '" U0U" '" U0U" '" U0U" '" U0U" '"
Thermal 
sensation 
Eqnf" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202"
Eqqn" 7" 3308" 2" 202" 3" 405" 3" 402" 2" 202" 8" 409"
Unkijvn{"eqqn" 4" 609" 2" 202" 3" 405" 3" 402" 4" 60;" 8" 409"
Pgwvtcn" 9" 3805" 2" 202" 4" 609" 3" 402" 3" 406" 6" 30:"
Unkijvn{"
ycto" 38" 5904" 9" 370;" 4" 609" 32" 3;08" :" 3;07" 56" 3705"
Ycto" 35" 5204" 46" 7607" 39" 5;07" 9" 3509" 3:" 650;" :4" 580;"





wpeqohqtv0" 8" 3602" 35" 4;07" 9" 3805" 5" 70;" 7" 3404" 56" 3705"
Wpeqohqtv0" 37" 560;" 3;" 6504" 44" 7304" 34" 4507" 47" 8302" ;5" 630;"
Unkijvn{"
wpeqohqtv0" 36" 5408" 33" 4702" 8" 3602" 48" 7302" :" 3;07" 87" 4;05"
Pgwvtcn" 5" 902" 2" 202" 5" 902" 5" 70;" 4" 60;" 33" 702"
Unkijvn{"
eqohqtvcdng" 5" 902" 2" 202" 7" 3308" 7" ;0:" 3" 406" 36" 805"
Eqohqtvcdng" 3" 405" 2" 202" 2" 202" 4" 50;" 2" 202" 6" 30:"
Xgt{"
eqohqtvcdng" 3" 405" 2" 202" 2" 202" 2" 202" 2" 202" 3" 207"
Humidity 
Xgt{"ft{" 4" 609" 2" 202" 5" 902" :" 3709" 3" 406" 36" 805"
ft{" 39" 5;07" 43" 6909" 38" 5904" 34" 4507" 37" 5808" :3" 5807"
Unkijvn{"ft{" 34" 490;" 37" 5603" 36" 5408" 33" 4308" 34" 4;05" 86" 4:0:"
Pgwvtcn" 9" 3805" :" 3:04" 32" 4505" :" 3709" 35" 5309" 68" 4209"
Unkijvn{"
jwokf" 3" 405" 2" 202" 2" 202" 7" ;0:" 2" 202" 8" 409"
jwokf" 6" ;05" 2" 202" 2" 202" 6" 90:" 2" 202" :" 508"
Xgt{"jwokf" 2" 202" 2" 202" 2" 202" 5" 70;" 2" 202" 5" 306"
Thermal 
preference 
Owej"eqqngt" 33" 4708" 46" 7607" 47" 7:03" 43" 6304" 45" 7803" 326" 680:"
Unkijvn{"
eqqngt" 49" 840:" 3;" 6504" 3:" 630;" 4:" 760;" 37" 5808" 329" 6:04"
Pq"ejcpig" 7" 3308" 3" 405" 2" 202" 4" 50;" 4" 60;" 32" 607"
Unkijvn{"
yctogt" 2" 202" 2" 202" 2" 202" 2" 202" 3" 406" 3" 207"
Owej"





















U0U" '" U0U" '" U0U" '" U0U" '" U0U" '" U0U" '"
Thermal 
sensation 
Eqnf" 4" 609" 2" 202" 3" 405" 2" 202" 2" 202" 5" 306"
Eqqn" 3" 405" 2" 202" 2" 202" 5" 70;" 4" 60;" 8" 409"
Unkijvn{"eqqn" 8" 3602" 4" 607" 5" 902" 8" 330:" 4" 60;" 3;" :08"
Pgwvtcn" 38" 5904" 6" ;03" 8" 3602" 6" 90:" 5" 905" 55" 360;"
Unkijvn{"
ycto" :" 3:08" 42" 6707" ;" 420;" 37" 4;06" 32" 4606" 84" 490;"
Ycto" 6" ;05" 3:" 620;" 42" 6807" 35" 4707" 42" 6:0:" 97" 550:"





wpeqohqtv0" 3" 405" 2" 202" 3" 405" 5" 70;" 2" 202" 7" 405"
Wpeqohqtv0" 39" 5;07" 3;" 6504" 38" 5904" 38" 5306" 34" 4;05" :2" 5802"
Unkijvn{"
wpeqohqtv0" 33" 4708" 43" 6909" 3:" 630;" 36" 4907" 43" 7304" :7" 5:05"
Pgwvtcn" 5" 902" 5" 80:" 7" 3308" 32" 3;08" 8" 3608" 49" 3404"
Unkijvn{"
eqohqtvcdng" 9" 3805" 3" 405" 4" 609" 6" 90:" 3" 406" 37" 80:"
Eqohqtvcdng" 5" 902" 2" 202" 3" 405" 6" 90:" 3" 406" ;" 603"
Xgt{"
eqohqtvcdng" 3" 405" 2" 202" 2" 202" 2" 202" 2" 202" 3" 207"
Humidity 
Xgt{"ft{" 3" 405" 2" 202" 3" 405" 7" ;0:" 2" 202" 4" 20;"
ft{" 8" 3602" 5" 80:" 9" 3805" 3;" 5905" 3" 406" 44" ;0;"
Unkijvn{"ft{" 32" 4505" 48" 7;03" 35" 5204" 34" 4507" 37" 5808" :5" 5906"
Pgwvtcn" :" 3:08" 36" 530:" 43" 6:0:" :" 3709" 43" 7304" 98" 5604"
Unkijvn{"
jwokf" 9" 3805" 3" 405" 2" 202" 7" ;0:" 6" ;0:" 42" ;02"
jwokf" 9" 3805" 2" 202" 3" 405" 4" 50;" 2" 202" 35" 70;"
Xgt{"jwokf" 6" ;05" 2" 202" 2" 202" 2" 202" 2" 202" 8" 409"
Thermal 
preference 
Owej"eqqngt" :" 3:08" 5" 80:" 9" 3805" 3" 402" 7" 3404" 46" 320:"
Unkijvn{"
eqqngt" 35" 5204" 56" 9905" 55" 9809" 63" :206" 46" 7:07" 367" 8705"
Pq"ejcpig" 42" 6807" 9" 370;" 5" 902" ;" 3908" :" 3;07" 69" 4304"
Unkijvn{"
yctogt" 4" 609" 2" 202" 2" 202" 2" 202" 5" 905" 7" 405"
Owej"



















U0U" '" U0U" '" U0U" '" U0U" '" U0U" '" U0U" '"
Thermal 
sensation 
Eqnf" 2" 202" 2" 202" 3" 405" 5" 70;" 2" 202" 6" 30:"
Eqqn" :" 3:08" 4" 607" 4" 609" 8" 330:" 5" 905" 43" ;07"
Unkijvn{"eqqn" 9" 3805" 42" 6707" 9" 3805" 37" 4;06" 37" 5808" 86" 4:0:"
Pgwvtcn" 9" 3805" 39" 5:08" 9" 3805" 32" 3;08" 5" 905" 66" 3;0:"
Unkijvn{"
ycto" 33" 4708" 7" 3306" 3:" 630;" 34" 4507" 34" 4;05" 7:" 4803"
Ycto" :" 3:08" :" 3:08" :" 3:08" 7" ;0:" 9" 3903" 4:" 3408"





wpeqohqtv0" 2" 202" 2" 202" 2" 202" 2" 202" 3" 406" 3" 207"
Wpeqohqtv0" :" 3:08" 32" 4409" 33" 4708" 6" 90:" :" 3;07" 63" 3:07"
Unkijvn{"
wpeqohqtv0" 32" 4505" 3;" 6504" 36" 5408" 35" 4707" 38" 5;02" 94" 5406"
Pgwvtcn" 34" 490;" 9" 370;" 33" 4708" 35" 4707" 5" 905" 68" 4209"
Unkijvn{"
eqohqtvcdng" 7" 3308" 9" 370;" 5" 902" 37" 4;06" 34" 4;05" 64" 3:0;"
Eqohqtvcdng" :" 3:08" 3" 405" 6" ;05" 7" ;0:" 3" 406" 3;" :08"
Xgt{"
eqohqtvcdng" 2" 202" 2" 202" 2" 202" 3" 402" 2" 202" 3" 207"
Humidity  
Xgt{"ft{" 2" 202" 2" 202" 2" 202" 3" 402" 2" 202" 3" 207"
ft{" 3" 405" 2" 202" 3" 405" 6" 90:" 2" 202" 4" 20;"
Unkijvn{"ft{" 4" 609" 5" 80:" 4" 609" 48" 7302" 3" 406" 34" 706"
Pgwvtcn" 3;" 6604" 39" 5:08" 36" 5408" 34" 4507" 3;" 6805" ;7" 640:"
Unkijvn{"
jwokf" 33" 4708" 3;" 6504" 44" 7304" :" 3709" 39" 6307" :3" 5807"
jwokf" 6" ;05" 7" 3306" 6" ;05" 2" 202" 5" 905" 46" 320:"
Xgt{"jwokf" 8" 3602" 2" 202" 2" 202" 2" 202" 3" 406" 9" 504"
Thermal 
preference 
Owej"eqqngt" 5" 902" 8" 3508" 7" 3308" 37" 4;06" 9" 3903" 58" 3804"
Unkijvn{"
eqqngt" 37" 560;" 56" 9905" 55" 9809" 53" 820:" 47" 8302" 35:" 8404"
Pq"ejcpig" 44" 7304" 6" ;03" 6" ;05" 7" ;0:" :" 3;07" 65" 3;06"
Unkijvn{"
yctogt" 5" 902" 2" 202" 2" 202" 2" 202" 3" 406" 6" 30:"
Owej"



















U0U" '" U0U" '" U0U" '" U0U" '" U0U" '" U0U" '"
Thermal 
sensation 
Eqnf" 5" 902" 6" ;03" 5" 902" :" 3709" 5" 905" 43" ;07"
Eqqn" 34" 490;" 38" 5806" 32" 4505" 39" 5505" 37" 5808" 92" 5307"
Unkijvn{"eqqn" 36" 5408" 38" 5806" 33" 4708" 9" 3509" ;" 4402" 79" 4709"
Pgwvtcn" 7" 3308" 8" 3508" 32" 4505" 33" 4308" 7" 3404" 59" 3809"
Unkijvn{"
ycto" 9" 3805" 4" 607" ;" 420;" 8" 330:" 7" 3404" 4;" 3503"
Ycto" 3" 405" 2" 202" 2" 202" 3" 402" 6" ;0:" 8" 409"





wpeqohqtv0" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202" 2" 202"
Wpeqohqtv0" 2" 202" 4" 607" 4" 609" 6" 90:" 4" 60;" 9" 504"
Unkijvn{"
wpeqohqtv0" 35" 5204" 3;" 6504" 42" 6807" 3" 402" 36" 5603" 95" 540;"
Pgwvtcn" 36" 5408" 37" 5603" 34" 490;" 9" 3509" :" 3;07" 85" 4:06"
Unkijvn{"
eqohqtvcdng" ;" 420;" 4" 607" 6" ;05" 36" 4907" 32" 4606" 58" 3804"
Eqohqtvcdng" 7" 3308" 8" 3508" 6" ;05" 33" 4308" 8" 3608" 58" 3804"
Xgt{"
eqohqtvcdng" 4" 609" 2" 202" 3" 405" 37" 4;06" 3" 406" 9" 504"
Humidity 
Xgt{"ft{" 2" 202" 2" 202" 3" 405" 3" 402" 2" 202" 4" 20;"
ft{" 4" 609" 2" 202" 3" 405" 5" 70;" 2" 202" 4" 20;"
Unkijvn{"ft{" 3" 405" 3" 405" 42" 6807" 36" 4907" 2" 202" 8" 409"
Pgwvtcn" 32" 4505" 36" 530:" 34" 490;" 3;" 5905" 3:" 650;" 98" 5604"
Unkijvn{"
jwokf" 44" 7304" 42" 6707" :" 3:08" :" 3709" ;" 4402" :4" 580;"
jwokf" 6" ;05" 8" 3508" 3" 405" 8" 330:" 32" 4606" 58" 3804"
Xgt{"jwokf" 6" ;05" 5" 80:" 2" 202" 2" 202" 6" ;0:" 3:" :03"
Thermal 
preference 
Owej"eqqngt" 4" 609" 3" 405" 4" 609" 4" 50;" 4" 60;" ;" 603"
Unkijvn{"
eqqngt" 35" 5204" 4:" 8508" 4;" 8906" 47" 6;02" 45" 7803" 33:" 7504"
Pq"ejcpig" 45" 7507" 37" 5603" 33" 4708" 35" 4707" 33" 480:" 95" 540;"
Unkijvn{"
yctogt" 6" ;05" 2" 202" 2" 202" 33" 4308" 6" ;0:" 3;" :08"
Owej"















































[gu" :709" 47" ::0;" 2" 980;" 805" 640;" 640;" 9204" 6704"




[gu" 9306" 47" 9404" 9604" 322" 2" 3605" 3605" 7903" 3605"
Pq" 4:08" 97" 490:" 470:" 2" 322" :709" :709" 640;" :709"
CE"Nkxkpi"
tqqo"
[gu" 2" 5;05" 2" 2" 2" 8407" 72" 72" 2" 4804"




[gu" 9:08" 5;05" ;606" 9604" :608" 72" 903" 903" 3605" 5709"




[gu" 9:08" 390;" 9404" 3803" :608" /" 2" 2" 72" ;07"
Pq" 4306" :403" 490:" :50;" 3706" /" 322" 322" 72" ;207"
CE"
Dgftqqo"
[gu" 2" 72" 2" 2" 2" 5907" 903" 903" 2" 406"




Xgt{"nkvvng" 2" 2" 708" 2" 2" 2" 2" 2" 2" 2"
Nkvvng" 2" 2" 3303" 504" 2" 2" 2" 909" 2" 60:"
Unkijvn{"
nkvvng" 2" 2" 2" 807" 909" 2" 903" 3706" 2" 450:"
Pgwvtcn" 2" 508" 708" 504" 909" 2" 903" 909" 2" 4306"
Unkijvn{"
owej" 903" 3209" 708" 4;" 6804" 3:0:" 903" 2" 2" 450:"
Owej" :70:" 9306" 8303" 6:06" 520:" 8:0:" 72" 8;04" :709" 330;"





fkuucvkuhkgf" 2" 2" 2" 2" 2" 2" 2" 2" 4:08" 2"
Fkuucvkuhkg
f" 640;" 903" 4404" 2" 520:" 2" 903" 2" 4:08" 60:"
Unkijvn{"
fkuucvkuhkgf" 5709" 508" 490:" 909" 750:" 2" 2" 3706" 3605" 3605"
Pgwvtcn" 3605" 390;" 490:" 909" 909" 2" 2" 4503" 3605" 4:08"
Unkijvn{"
ucvkuhkgf" 903" 5;05" 708" 6804" 909" 2" 4:08" 3706" 3605" 6207"
Ucvkuhkgf" 2" 5403" 3809" 520:" 2" :907" 8605" 5:07" 2" 330;"
Xgt{"













































NINXJ3" 327" 322" ;5" :;" 84" 7;" 48" 47"
NINXJ4" 327" 322" 325" ;:" 5;" 59" 2" 2"
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